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Do you need from 60,000 to 100,000 pounds of 
steam per hour? Have it delivered to your plant 
in one space-saving, dependable and economical 
package—the B&W Type FO Package Boiler 
for oil and gas firing. 

What does the B&W Type FO Package Boiler 


offer you? 


Superior Performance—Capacity up to 100,000 
lb/hr. Steam pressures from 250 to 775 psi. 
Temperatures to 750 F. The B&W Type FO 
Package Boiler gives you ample furnace volume 
and area in a really compact unit. It’s the fesult 
of B&W’s years of designing for reliable high 


capacity in small space for the Navy and Mer- 
chant Marine. 

Dependability—The entire furnace is water- 
cooled. That means less trouble; low mainte- 
nance. Also, the drainable superheater allows 
fast start-up and safe, rapid storage. 

Easy Cleaning—The tubes are arranged for 
effective soot blower cleaning. 

Natural Circulation—It’s the best way to bring 
you maximum reliability, simplicity, and mini- 
mum maintenance at low cost. 

Clean, Dry Steam — B&W Cyclone Steam Sepa- 
rators and Scrubbers guarantee minimum carry- 
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: over, maximum circulation. Thousands of boiler 
installations have proved the superiority of Get the complete details on 
Cyclone Separators. the natural circulation, oil 
Easy Installation—Remove it from the flatcar, and gas fired BEW Type 


make a few connections, start it up. FO Package Boiler, from 
your local BG W Sales Engi- 
Three words sum up the advantages of the new eed Ob colt The Midbeodh 


B&W Type FO Package Boiler—economy, con- & Wilcox Company, Boiler 
venience, quality. Division, Barberton, Obio. 
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New home office for Connecticut General 
Life is a modern structure five miles out 
in the country. 





Terry turbines power air-conditioning system 
at new Connecticut General Life building 


The new home office of the Connecticut 
General Life Insurance Co., in subur- 
ban Hartford, represents the best in 
contemporary oliuae as well as 
construction techniques and materials. 

In keeping with the careful planning 
evident throughout the project, two 
Terry turbines were selected to drive 
the York centrifugal refrigeration 
compressors. Terry turbines such as 
these have a record of low maintenance 
and consistent reliability under varied 
conditions. The steam generators, 
which are used for general oie dur- 
ing the winter months, furnish the 
power to operate the turbines. This 
provides an economical and depend- 
able air-conditioning setup. 

The steel and glass building accom- 
modating 2500 employees overlooks 
New England farmland. It is furnished 
with modern equipment, to step up 
the efficiency of clerical work. Other 
amenities: lounges, game rooms, cafe- 
teria, bowling alleys, barber and 
beauty shops, variety store, medical 
department. 

f you are planning an air-condition- 
ing system, perhaps you, too, should 
consider steam-turbine drive. Write for 
detailed information about the advan- 
tages of turbines for your specific 
requirements. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD, 1, CONN. 







































One of two 870-hp, 3970-rpm Terry turbines built to drive the 
refrigeration compressors. 
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© SAHARA DESERT of North 
Africa is. being viewed as the next 
big new source of oil for world 
markets, the New York Times tre- 
ports. Most important recent oil 
discovery in Algeria has been near 
the Hassi R’Mel gas field, one of the 
world’s largest. 

But imports of natural gas rather 
than new oil imported will eventu- 
ally be a larger problem for the 
U. S., according to William R. 
Connole, vice-chairman of the Fed- 
eral Power Commission. As detailed 
in an article in Power ENGINEERING 
in June, 1954, page 92, natural gas 
can be liquefied and transported in 
insulated tanks at a cost much less 
than that for pipeline and pumping 
stations. 

Connole mentions liquefied meth- 
ane especially in his evaluation of the 
gas imports situation. He says that 
the possibility of liquefying natural 
gas creates ‘‘a new branch of the 
petroleum industry,’’ and brings 
with it international natural-gas 
competition. He suggests that the 
U. S. may have to set up a body 
similar to the Cabinet Committee on 
oil imports to consider gas com- 
petition. 


© TAXES or payments in lieu of 
taxes of about $14,800,000 will 
have been paid to states, counties, 
and municipalities by TVA and 
distributors of TVA power during 
the fiscal year which ended June 30. 
This is an increase of $1,000,000 
over such payments in the previous 
fiscal year. 

Payments this year by TVA to 
seven states and 137 counties will 
be $5,900,391, and payments to 
states and local governments by the 
municipal and cooperative distribu- 
tors (excluding the City of Mem- 
phis, whose long-term contract 
with TVA expired a year ago) are 
estimated at $8,900,000. 

The TVA payments are $4,581,- 
504 more than the minimum pay- 
ments required by the property tax 
replacement provision of the TVA 
Act. They are $628,484 more than 
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they were for the 1958 fiscal year 
and $1,155,990 more than for the 
1957 fiscal year. 

State governments will receive 
$4,795,052 of the 1959 TVA pay- 
ments of $5,900,391; county gov- 
ernments will receive $1,105,339. 
Rising TVA revenues from non- 
Federal customers account for the 
over-all larger payment thistyear. 


© PERSONALS: Robert M. Hat- 
field, formerly vice-president in 
charge of manufacturing of Com- 
bustion Engineering, Inc, has been 
appointed vice-president and general 
sales manager in charge of domestic 
sales. He will report to Donald S. 
Walker, vice-president and director 
of sales. Hatfield is an engineering 
graduate of Purdue University and 
joined Combustion in 1934. 

Walker L. Cisler, president of De- 
troit Edison, is the official nominee 
for the 1959-60 presidency of ASME. 

Dr. Benjamin R. Teare, Jr, Dean of 
the College of Engineering and Sci- 
ence at the Carnegie Institute of 
Technology, is the new president of 
the American Society for Engineer- 
ing Education. 

Walter J. Kinderman, director of 
engineering research at the Yarnall- 
Waring Co, has been named Metals 
Man of the Year by the Philadelphia 
Chapter of the American Society for 
Metals. 

Newly-elected president of The 
Society of American Military Engi- 
neers is Vice Adm. W. Orme Hilta- 
bidle, CEC, U. S. Navy, retired. 

Frank A. Marston, partner in the 
Boston engineering firm of Metcalf 
and Eddy, is the official nominee for 
the 1959-60 presidency of ASCE. 

Harold A. Mosher, associate direc- 
tor of engineering at Kodak Park 
Works of Eastman Kodak Co, has 
been elected president of the National 
Society of Professional Engineers. 

J. H. Foote of Jackson, Mich, has 
been elected president of AIEE for 
1959-60. Foote is chief engineer of 
Commonwealth Associates. 

AIEE has announced the elevation 
of nine of its members to the grade 


of Fellow — the Institute's highest 
grade. These men are: Myron A. 
Bostwick, protection engineer, Port- 
land (Ore) General Electric Co; 
Willis H. Gille, chief engineer, 
Minneapolis-Honeywell Regulator 
Co; Shirley L. Goldsborough, re- 
tired, Vista, Calif; Joseph V. Lam- 
son, area engineer, Seattle area, 
Bonneville Power Administration; 
Clifford B. McManus, chairman of 
the board and director of the South- 
ern Co and vice-president and direc- 
tor of the Georgia Power Co; Edwin 
J. Merrell, chief engineer, Phelps 
Dodge Copper Products Corp; Theo- 
dore W. Schroeder, chief electrical 
engineer, Illinois Power Co; Philip 
C. Smith, assistant general manager, 
East Pittsburgh Div, Westinghouse 
Electric Corp; Laurence Wylie, con- 
sulting electrical engineer, Seattle. 


© HUGE SINTERING PLANT 
has gone into operation at Gary 
Steel Works of U. S. Steel Corp. It 
is capable of supplying 15,000 tons 
of iron ore sinter daily to the 12 
blast furnaces at Gary Works. 
Without the sintering process, the 
fine iron ore would be blown out 


of the blast furnace stacks as flue’ 


dust. Sintering process provides a 
uniform-sized product which allows 
an increase in blast furnace effi- 
ciency and iron-making capacity. 
The new sintering plant was de- 
signed and built by Dravo Corp, 
with machines licensed by the Lurgi 
Company of Frankfurt, Germany. 

The sintering lines consist of 
three continuous traveling grates, 
200 ft in length and more than 8 fe 
wide. Raw ore and coke are placed 
onthese continuously moving grates. 

Special gas-fired furnace is used 
to ignite the fuel contained in the 
mixture of iron ore and coke. 

Each machine is served by a 
3000-hp induced draft fan which 
pulls approximately 360,000 cfm 
down through 24 wind boxes. 
These fans draw the air through the 
material like a vacuum sweeper, 
fusing the ignited sinter mix on 
the grates. 

Air and waste gases are then 
swept into a 12-ft-diam main, 
cleaned, and released through chim- 
ney stacks. 

The sinter is discharged into 
90-ft-diam coolers, where it is 


reduced from a temperature of 
1000 F to below 250 F. 





© $740,000 prime instrumentation 
contract for the nuclear portion of 
the new Enrico Fermi Atomic Power 
Plant in Michigan has been awarded 
to Bailey Meter Co. Both pneumatic 
and electronic control systems will 
be used, each where most suitable. 
Bailey will use transistorized com- 
ponents in all electronic control 
systems. 


© CONTRACT in excess of 
$1,500,000 for three large steam 
generators for the Medina Electric 
Cooperative, Inc, Hondo, Texas, 
has been awarded to Cleaver-Brooks 
Co by the Rural Electrification Ad- 
ministration. 

Cleaver-Brooks will manufacture 
and field-erect three water-tube 
steam generators, each with a ca- 
pacity of 235,000 Ib per hr of 
steam, or a total capacity of 705,000 
Ib per hr. They will be manufac- 
tured by the Springfield Boiler Co, 
a subsidiary of Cleaver Brooks. 

The three steam generators are 
based on a special modern design 
in which pressurized firing is em- 
ployed. The new generating plant 
north of Pearsall, Texas, when com- 
pleted will have electric generating 
capacity of about 75,000 kw. Field- 
erection of the steam generators is 
scheduled for completion by De- 
cember, 1960. They will be installed 
out-of-doors with special all-weather 
protective exteriors. 


© EJC, representing more than a 
third of the nation’s engineers, is 
solidly backing the creation of a 
Cabinet-level Department of Science 
and Engineering. 

President Enoch R. Needles advo- 
cates a Department of Science and 
Engineering which would have not 
only responsibility, but the authority 
to act as well. He has pointed out to 
a Senate subcommittee that activities 
in science and engineering have pro- 
gressed and are progressing so rapidly 
that new demands are constantly 
being made of government, iudustry, 
and higher education; and the activi- 
ties of engineering have widened to 
a point where responsible leadership 
in government is needed to bring 
about an efficient and fully developed 
long-range program for science and 
engineering. 

“Under the current diversity of 
organizational effort there is real 








danger that important areas of new 
knowledge will not receive the atten- 
tion and research support they merit,” 
Mr. Needles concludes. “We are 
speaking, of course, of those areas in 
which integrated planning by the 
government is required because of 
the enormous scope of the problems 
and because it represents the welding 
of many joint intellectual efforts.’ 
The EJC statement concluded that 
the new department should bring 
together the activities of a broad 
engineering and scientific nature not 
directly pertinent to the missions of 
other departments and should, in 
addition, coérdinate science and en- 
gineering in such departments by 
some device such as the Federal 
Council for Science and Technology. 


© EDISON AWARD, newly estab- 
lished by the Edison Electric Insti- 
tute, has been given to the Alabama 
Power Co, for “exceptional busi- 
ness statesmanship” in developing 
the water resources of the Coosa 
and Warrior River systems. The 
Edison Award replaces the Charles 
A. Coffin Award, which has been 
given at EEI conventions from 
1922-1957. This is the first year 
for the Edison Award. 


@© CUTLER-HAMMER's valve 
operator division has been purchased 
by the Hupp Corp. Manufacturing 
operations will be moved from Mil- 
waukee to the Chicago plant of the 
Hupp Aviation Co division, and 
Hupp Aviation will be responsible for 
service of Cutler- Hammer valve opera- 
tors now in service. The Hupp-made 
product will be known as Electro- 
dyne valve actuators. New designs 
will be developed for petroleum, 


utility and waterworks applications. 


© WESTINGHOUSE has created 
a new power control and communi- 
cations department. V. B. Baker, 
formerly administrative assistant for 
the switchgear apparatus depart- 
ments, will be manager of the new 
department. Purpose is to consoli- 
date a number of related activities 
now carried on at the company’s 
East Pittsburgh and Halethorpe 
operations. The company will now 
have at one location the various ele- 
ments which form complete control 
and communications systems. 
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A, Silver content normal. B. Silver 8.7 ounces per ton. C. Silver 28 ounces per ton. 


Silver-bearing coppers give a margin of safety in 
operating conductors at elevated temperatures 


In heavily loaded motors and gener- 
ators, the windings, collector rings, 
and commutators must retain their 
strength at the higher operating tem- 
peratures that have become the rule. 
And there are now many other places 
where copper conductors must oper- 
ate at temperatures well above those 
heretofore considered normal. 
Electrolytic copper—with a very 
small amount of silver added —is su- 
perior to any other commercial con- 
ductor metal for use at these higher 
temperatures. Anaconda silver-bearing 
copper retains the structural design 


BELOW: Railway motor commutator segments, 
having precise taper and contour, made of 
Anaconda Silver Bearing Copper-113. 
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strength of the conductor at the higher 
operating temperatures. Annealing tem- 
perature is raised and softening de- 
layed. The margin of safety is im- 
proved. How much gain you can count 
on is indicated by the chart above. 

The curves are the result of tests 
made by the Metallurgical Research 
Laboratory of The American Brass 
Company. 

There are three standard Anaconda 
alloys: Silver Bearing Copper-111, sil- 
ver 8 troy ounces per ton, average con- 
ductivity, annealed, 101%; Silver 
Bearing Copper-112, silver 10-15 troy 


DO YOU KNOW THESE 


ELECTRICALCOPPERS? 
DLP COPPER-104 (Cu 99.9+-, P 0.01) 
average conductivity, annealed, 
97%. High-conductivity type of 
phosphorus deoxidized copper ex- 
cellent for brazing, elegy te 
being used increasingly by elec- 
tronics manufacturers—also in such 
places as transformer bushings. 
CHROMIUM COPPER-999 (Cu 99.05, 
Cr 0.85, Si 0.10) average conduc- 
tivity, annealed, before heat treat- 
ment, 40%; after precipitation 
hardening, 80%. This unique alloy 
when precipitation-hardened has 
very good mechanical properties 
well above 200 C. This leads to its 
use, for example, as tips and wheels 
in resistance welding equipment. 
Is also regularly used for switch 
contacts and similar applications at 
around room temperature. 











ounces per ton, average conductivity, 
annealed, 100.5%; Silver Bearing Cop- 
per-113, silver 25-30 troy ounces per 
ton, average conductivity, annealed, 
100%. 

More. detailed information concern- 
ing the influence of silver on the ten- 
sile properties of high-conductivity 
copper at elevated temperatures is 
given in Publication C-25, “Anaconda 
Copper for Electrical Conductors.” In- 
cluded are curves for yield strength at 
0.2% offset and 0.5% extension—in- 
dices of the limits of elastic behavior 
—of interest to design engineers. 


Electrical conduit and raceways of tough, nonmagnetic 
Everdur guard circuits from corrosion, vibration 


Where power, control, or signal cir- 
cuits must be buried, hidden, or pro- 
tected from severe corrosive conditions 
and vibration, electrical conduit or 
seamless raceways of Everdur® give 
enduring protection. Everdur, Ana- 
conda copper-silicon alloy, offers not 
only unusual resistance to corrosion, 
but also high strength and resilience to 
withstand movement, vibration, abra- 
sion, and rough use. In addition it is 
nonmagnetic, providing electrical ad- 
vantages. For complete information 
write for Publication E-12. it 


RIGHT: 90-degree bends made in 3°’, 3/2’, and 
4’ Everdur raceways 
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> READER NICHOLAS S. HOD- 
SKA, who is also a POWER ENGI- 
NEERING author, writes of the May 
issue: 

Many thanks for the May, 1959 
copy of POWER ENGINEERING you 
sent me, plus the reprint of my arti- 
cle, Nomogram for Determining 
Draft Differential. It really looks 
dandy and I appreciate the publica- 
tion of my article in your fine maga- 
zine. Yours is a power-packed maga- 
zine. Good ideas, good presentations. 
I have just read the last issue from 
cover to cover, and found it highly 
absorbing. I particularly like your 
editorial articles. They are excellently 
prepared, sound, and very interest- 
ing. Keep up the good work. 


> MARTIN FRIEDMANN, JR 
is a versatile welding contractor. 
One of his specialties is the welding 
of hydroelectric turbine runners, and 
sometimes pump runners, to fill up 
the pitted places caused by cavita- 
tion and restore the runner blades to 
their original shape. As all engineers 
know, this cavitation, if allowed to 
continue until it gets serious enough, 
will greatly affect the efficiency of the 
hydraulic turbine or pump; and some 
engineers have even thought that it 
may cause the unit to vibrate. 

At any rate, the outstanding thing 
about Mr. Friedmann’s work is that 
he builds up the cavitation areas in 
these hydraulic turbines without tak- 
ing the turbine runner out of its setting. 
Many people say this cannot be done, 
but Mr. Friedmann and his crew 
actually do it, and in the near future 
he is going to describe some of his 
methods and show some of the results 
of this operation. 

In all this work, he has been study- 
ing cavitation itself, and says he has 
a new theory of cavitation of hy- 
draulic turbine runners. He explains: 


The accepted theory of cavitation 
is related to small vacuum bubbles 
found when water passes an uneven 
surface at great velocity; the collapse 
of these bubbles causes cavitation by 
tearing out small particles of metal. 
This theory is sound up to a point. 

Close examination of typical cavi- 
tation, however, shows a remarkable 
similarity of structure breakdown to 
that of electrodes in a plating bath. 
This gives rise to a number of the- 
ories. 

To go back to the basic principles: 
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where energy is in motion, electrical 
charge is generated. Similarity of 
cavitation to electrolysis on a ship 
hull should not be overlooked. The 
velocity of the water, of course, pre- 


vents the oxide formation that 
spreads the ship electrolysis pattern. 
In draft tube and impeller blade 
cavitation, this velocity removes 
oxides as soon as formed. 

As a welding contractor, I have 
done a number of cavitation jobs and 
notice a definite pattern in draft tube 
liner cavitaticn in a north and south 
direction. On the runners, the cavita- 
tion seems to be at the electrical cen- 
ter of the blades. The electrical cen- 
ter is not necessarily the mechanical 
center. Mass and motion vary the 
pattern also. 

If some government agency or 
large turbine manufacturer would 
like to make a study of these theories, 
I would be glad to show them my 
material. Also, I would appreciate 
any pattern data on cavitation, loca- 
tion, size, depth and relation of draft 
tube cavitation to compass points. 


The editors know one other man 
who is studying electrical theories of 
cavitation, and we have put him in 
touch with Mr. Friedmann. Some- 
thing interesting and valuable, not 
only for hydraulic turbines but for 
pumps as well, may come out of this. 


> IN APRIL, J. W. Hollis, Jr out- 
lined in this column his idea for a 
catalog service to engineering offices. 
Commenting on the idea, A. F. Bo- 
chenek, development engineer with 
the Bituminous Coal Institute,writes: 


This problem of how manufactur- 
ers of engineering equipment can best 
serve the engineering profession is a 
matter that has received considerable 
attention from consulting engineers. 
The problem in the engineering of- 
fices transcends that of merely main- 
taining an up-to-date catalog file. 

A survey of consulting engineers 
published in the October, 1957 issue 
of Consulting Engineer, points up the 
need for a general improvement in 
the sales literature intended for engi- 
neers. A good piece of descriptive 
sales literature should be heavily 
weighted with useful technical data. 
It should include dimensions and 
prices and give a reasonable indica- 
tion of installation and operating 
costs. It should warn against mis- 
applications. Manufacturers should 
agree upon a usable catalog filing 
system. In general, consulting engi- 





neers appealed for more factual in 
formation. 

The coal industry through the 
Bituminous Coal Institute is already 
providing the type of service to con- 
sulting engineers which Mr. Hollis 
proposes. BCI has inaugurated a 
series of Fuel Engineering Data Bul- 
letins which eventually will review 
the entire spectrum of coal-burning 
technology in a form directly useful 
to consulting engineers. 

These bulletins are issued to a 
selected list of consulting engineers 
and as far as possible are delivered by 
BCI district engineers, who insert 
them in a special folder. BCI also 
conducts a review of the literature 
and reprints useful articles illustrat- 
ing good engineering practice in de- 
sign of coal-fired plants. These are 
distributed and inserted in the BCI 
folders. In this way the coal industry 
hopes to keep at the fingertips of 
consulting engineers current informa- 
tion on how to use its product. 

We wish to compliment Mr. Hollis 
on his enterprise and originality and 
wish him success in his venture. We 
feel his effort will help to direct atten- 
tion of manufacturers of engineering 
equipment to the special needs of 
consulting engineers. 


> NEW PICTURE of the electricity 
supply industry in Britain reaches 
us in a letter to Dick Morris, POWER 
ENGINEERING’S editorial director, 
from S. A. Clarke, Electrical Engi- 
neer for the Central Electricity Gen- 
erating Board. Clarke writes: 


How nice of you to send me copies 
of photographs taken at the Cigre 
meeting in Paris. Your letter arrived 
at a moment when the whole of the 
electricity supply industry was being 
reorganized. I am now the Electrical 
Engineer of the Southern Project 
Group of the C.E.G.B. You might 
like to know roughly our new or- 
ganization. 

Formerly there were ten Divisions 
and ten Area Boards of the Central 
Electricity Authority. The Divisions 
built and operated the power stations 
and the main transmission system, 
and sold electricity to the Area 
Boards who in turn sold it to the 
consumers. Following the Herbert 
Report and the 1957 Electricity Act 
it was decreed that generation con- 
struction which had been dealt with 
on an individual basis by each Divi- 
sion would be taken out of the Di- 
visions. 

These construction departments 
were regrouped in three groups, 
Southern, Midland and Northern. 
The Southern Group for which I am 
working covers an area south of a 
line from the Severn to the Wash. 
Apart from the generation construc- 
tion, the old Divisions continue, at 
present anyhow, to function as they 
did before, but they are grouped into 
regions consisting of several Divi 
sions for administrative purposes. 
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Some Straight Talk 
On Steam Trap Capacity 


...or pulling away the curtain of confusion 
that surrounds steam trap capacity ratings. 


Unfortunately, for the steam trap 
buyer, the subject of steam trap capac- 
ity has become cloudy and confused 
by a landslide of claims, counter- 
claims and inconsistent “standards” 
for measurement. So let’s take a cold 
hard look at this subject so vital to 
the efficient operation of your plant. 


What Determines 
Steam Trap Capacity? 
There are three factors that deter- 
mine the capacity of a steam trap: 

1. The area of the orifice. 

2. The density of the condensate. 

3. The pressure differential across 

the trap. 

Let’s take a closer look at each of 
these: 

Area of orifice is usually specified by 
the trap manufacturer or can be cal- 
culated from the diameter. Nothing 
complicated here. 

Density of condensate depends on 
temperature. A cubic foot of cold 
water weighs 62.4 Ibs. At 250° F. or 
15 psi, it weighs less than 59 lbs. 
This is important. Don’t overlook it. 
Pressure differential across the trap 
is most significant. And it is compli- 
cated by the many factors that affect 
it, such as: 

1. Pressure drop between unit 
drained and the trap when the trap 
valve is open. 

2. Distance the trap valve is 
moved from the valve seat. 

3. Back pressure on the trap with 
orifice closed; ie., return header 
pressure. 

4. Increase in back pressure pro- 
duced by condensate and flash steam 
flowing in the discharge line. This 
in turn is affected by the diameter 
and length of the discharge line, plus 
friction caused by valves and fittings. 


Orifice Capacity 
Vs. Steam Trap Capacity 
Figure 1 shows a 4” diameter sharp- 
edged orifice at the end of a pipe 
filled with cold water at 15 Ibs. pres- 
sure. The capacity of this orifice, 
using a .61 coefficient of flow would 
be 8,800 lbs. per hr. Now, would this 
4” orifice if used in a 34” steam trap 
installed as shown in Figure 2 pro- 
vide the trap with a continuous dis- 
charge capacity of 8,800 Ibs. of hot 
condensate per hour? The answer is 
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Fig. 2—Determination of the 
hot condensate capacity of a > 
steam trap. 






Fig. 1—Determination of the cold water 
capacity of a sharp-edged orifice. 
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“no”. And here are some of the rea- 
sons why: 

Density of condensate. As pointed 
out above, cold water weighs 62.4 
Ibs. per cu. ft. At 15 lbs. pressure 
and 250° F. water weighs less than 
59 Ibs. per cu. ft. This difference in 
density alone reduces the lbs. per 
hour capacity of the orifice by over 
5%. 

Pressure differential across the trap. 
With the trap valve closed we have a 
static pressure differential of 15 psi. 
The trap valve must be able to open 
against this pressure. However, this 
is not the pressure differential that 
will determine the capacity of the 
trap valve. 

The 34” discharge line will be full 
of a mixture of flash steam and con- 
densate. To keep this mixture flow- 
ing from the trap outlet to the return 
line requires a pressure differential. 
In actual capacity tests run as shown 
in Figure 2 Gage B at the trap outlet 
registered 11 lbs. back pressure. 
Thus the true pressure differential 
across the trap was about 4 Ibs. Un- 
der these conditions the measured 
capacity of the trap was 4,340 lbs /hr. 
or just about half of the capacity of 
the 1%” orifice for cold water. 


How Armstrong 
Determines Capacity Ratings 
Armstrong trap capacity ratings are 
based on hundreds of tests under 
actual operating conditions. In these 
tests, the condensate used was at the 
steam temperature corresponding to 
the test pressure. Thus, the capac- 
ities determined take into account 
the pressure drop that occurs when 
the trap orifice opens and the chok- 
ing effect and back pressure of the 
flash steam. Actual installation hook- 
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ups were used so that pipe friction 
in both inlet and discharge lines as 
well was reflected in the results. 
Let’s go back to the example cited 
above and in Figure 2. The trap 
referred to is an Armstrong No. 213. 
While it did test out at 4,340 lbs. per 
hour for a static pressure differential 
of 15 psi, it is rated in the catalog at 
only 3900 lbs. per hour for this pres- 
sure—just to be on the safe side. 
For the trap buyer, this means that 
Armstrong Steam Trap capacities 
are based on handling condensate at 
steam temperature for the stated 
static steam pressure differential 
under actual working conditions. 
Capacity ratings which don’t take 
into account all of the variables will 
be misleading and may lead to the 
selection of undersized traps. So 
whenever you specify or buy traps 
be sure that the capacity ratings you 
work from are realistic. One way to 
be sure is to select Armstrong Traps 
with guaranteed capacity ratings. 


* * * 


Additional information on trap ca- 
pacity ratings, plus data on how to 
correctly size, install and maintain 
steam traps for any pressure, any 
temperature and any load, are pre- 
sented in the 48-page Armstrong 
Steam Trap Book. Ask your local 
Armstrong Representative for a copy 
or write: 


Armstrong Machine Works 
8107 Maple Street 
Three Rivers, Michigan 


ARMSTRONG 


STEAM TRAPS 





NEW YARWAY TRIM FOR MEDIUM 





FEATURES AND DEPENDABILITY 


These advantages, so successful in high pressure* 
Yarway Color-Port Water Level Gages, are now 
incorporated in the new Yarway Color-Port for 
boilers operating up to 1050 psi. 


@ Bright red and green readings. Full gage 
shows all green; empty gage, all red. 


@ Low maintenance. Individual port assemblies 
can be replaced in a matter of minutes—with 
the gage in place. Efficient illuminator spot- 
lights reduce lighting costs. 








@ Automatic self-sealing ports. Exclusive spring 
loading of port covers maintains proper pres- 
sure on glasses and gaskets at all times. 


@ Sturdy Yarway Welbond Gage Valves for 
positive, dependable shut-off service. 


For replacement on existing medium pressure 
boilers or specifying on new units, make sure 
your next gages are YARWAY COLOR-PORT. 
Visibility ranges of 13”, 1542” and 18” available. 


Write for new Bulletin WG-1815. 


*up to 3000 psi 


MARK OF QUALITY \1. 
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PRESSURE BOILERS HAS UNIQUE 











OF HIGH PRESSURE DESIGN 








The established success of the high pressure 
Yarway Unit Tandem Valve is directly respon- 
sible for this new medium pressure Yarway 
Valve. It brings premium quality Yarway de- 
pendability to medium pressure boilers (up to 


665 psi )—at a competitive price. 


Important Yarway features like nitralloy 
plunger in the sealing valve, integral stellite seat 
and disc in the blowing valve, streamlined de- 





sign, rugged forged steel body—make this your 
best blow-off valve buy. 

Install this new Yarway Medium Pressure 
Unit Tandem and you'll know why over 80% 
of all high pressure plants are Yarway Blow-off 


Valves. 
Write for Bulletin B-435, Supplement A. 


YARNALL-WARING COMPANY 


100 Mermaid Ave., Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


IN STEAM ENGINEERING 
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Requirement: Apply heat to piping when a product must be kept 
liquid during transfer 


Key to Good Design: Use Alcoa UNITRACE, the aluminum pipe 


The problem of applying heat to product piping can be 
solved efficiently and economically with ALcoa* Unitrace, 
the aluminum pipe with the integral steam passage. 

In Unitrace, the steam and product passages are extruded 
as integral segments of a single piece of ALCoA 6063-TS 
aluminum alloy. The outside diameter of the entire unit is 
round like conventional pipe, permitting fast, easy erection 
with standard type fittings. 

With Unitrace, you get the advantages of low cost, easy 
bending and quick fabrication. Unitrace eliminates the 
labor and cost involved in installing external steam jackets 
or steam tracer tubes. Lightweight lengths of Unitrace can 
be joined by flanged connections, or by welding, as illus- 
trated. Where valves and fittings are incorporated in the 
product line, the steam can be carried around the fittings 
by a jumper line. 

ALcoa Unitrace has aluminum’s natural corrosion resist- 
ance, making it well adapted for transferring molten sulfur, 
ammonium nitrate solutions, glacial acetic acid, fatty acids, 
naphthalene, phthalic anhydride, urea, wax, tar products, 
syrups, and numerous other products which must remain in 
liquid state during transfer. 

*Registered Trademarks of Aluminum Company of America 


UNFLANGED CONNECTIONS USING TRACE-CAP 





Where flanging is not required, sections of Unitrace can be joined 
easily and inexpensively by employing trace-cap. This is done by 
cutting back the trace line about an inch on the two sections of Unitrace 
to be joined. The product line then can be joined with a circumferential 
weid using 4043 weld wire. The trace-cap is then welded over the cut- 
away section to seal off the steam trace section of the Unitrace. 


with integral steam tracing 





Unitrace is now available in standard pipe diameters 
from 1 in. through 8 in. Special cast Unitrace flanges, trace- 
caps, elbows and adapter flanges of ALCcoa A356-T7 alloy 
make possible complete Unitrace piping systems. 

ALCOA engineers have worked closely with all segments 
of the process industries for over 40 years and can help 
you specify the aluminum alloy tubular products and equip- 
ment best suited for your particular process applications. 
A.coa’s unparalleled experience in this field is available to 
you for the asking. Write to the address below, stating your 
requirements as specifically as possible. ALcoa’s dévelop- 
ment engineers will welcome the opportunity to work with 
you on your problems. 

You also can take advantage of the wide selection of free 
Atcoa literature on aluminum for Unitrace and other proc- 
ess applications. Simply check the booklets you want on the 
coupon and mail to the address indicated. ALCoa will for- 
ward you the material promptly and without obligation. 

During 1959, Atcoa will conduct engineering confer- 
ences in a number of major cities on process industries 
applications of aluminum. Contact your nearest ALCOA 
sales office for full particulars and dates. 


THERMAL INSULATION 





Alcoa Unitrace is designed to accommodate standard preformed 
pipe insulation. Boro-silicate glass wools or foams, or calcium silicate 
types are preferred. Ne protection of the aluminum surface is needed 
with these insulations. If cork, hair felt, asbestos cement or mineral 
wool is used, the aluminum surface should be coated with Aluminum 
Metal-and-Masonry Paint. 


















































Temp. °F Pressure psi lin. | 1% in. 2 in. 3 in. 4 in. 6 in. 8 in. 
Bursting Pressure of Product Line 2980 | 2265 1925 1425 1210 1210 1085 

Up to 100°F | *Pressure Differential 2240 1700 1445 1070 910 910 815 
| Bursting Pressure of Trace Line 2980 2265 1925 1425 1210 1210 1085 

Bursting Pressure of Product Line 2800 2130 1810 | 1340 | 1140 1140 1020 

200°F *Pressure Differential 2100 1600 1360 | 1005 855 855 765 
Bursting Pressure of Trace Line 2800 2130 1810 1340 1140 * 1140 1020 

Bursting Pressure of Product Line 2530 1920 1630 1210 1030 1030 925 

300°F *Pressure Differential 1860 1410 1200 900 755 755 675 
Bursting Pressure of Trace Line 2530 1920 1630 1210 1030 1030 925 

Bursting Pressure of Product Line 1340 1020 865 650 545 545 490 

400°F *Pressure Differential 670 510 435 320 275 275 245 
Bursting Pressure of Trace Line 1340 1020 865 650 545 545 490 


























*The pressure in the product line should not exceed the pressure in the trace by more than this amount. 
Note: Bursting pressure data based on tests with welded Unitrace flanges and minimum mechanical properties. 
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Unitrace Sizes 1 in. 1% in. 2 in. 3 in. 4 in. 6 in. 8 in. 
Axis Moment of Inertia (1) in. .09 .34 72 2.71 6.52 31.82 81.82 
XX Radius of Gyration (R) in. .37 58 72 1.09 1.42 2.12 2.78 
Section Modulus (S) in. ? .13 .34 56 1.42 2.65 8.73 17.22 
Axis Moment of Inertia (1) in. .09 .33 .70 2.65 6.36 29.72 76.70 
YY Radius of Gyration (R) in. .37 -57 71 1.08 1.40 2.05 2.69 
Section Modulus (S) in.? 14 .34 .59 1.52 2.83 8.97 17.79 
Sizes lin. 1% in. 2 in. 3 in. 4 in. 6 in. 8 in. 
r -657 -950 1.187 1.750 2.250 3.312 4.312 
t, .133 .145 .154 .170 -187 -280 .322 
t, -145 .163 174 .185 -200 .307 354 
x .133 .344 .406 -625 .813 1.500 2.000 
y -61 .87 1.08 1.59 2.03 2.98 3.87 
Unitrace Sizes lin. 1% in. 2 in. 3 in. 4 in. 6 in. 8 in. 
Product Area (in.?) .64 1.68 2.72 6.38 10.84 24.64 42.79 
Trace Area (in.?) .10 .16 35 .98 1.86 2.85 5.12 
Metal Area (in.?) .65 1.03 1.39 2.28 3.24 7.05 10.60 
Weight (Ib/ft) 77 1.22 1.66 2.71 3.85 8.38 12.60 
*Min. Bend Radii (in.) 5 8 10% 17 24 36 48 
Wetted Perimeter 
Product 3.35 4.92 6.31 9.68 12.72 18.63 24.75 
Trace 1.49 1.71 2.40 4.13 5.32 6.75 9.63 
Fitting Weights (ib) 
Trace-Caps .102 .126 .240 464 .674 1.67 2.92 
Elbows .706 1.347 2.111 5.244 9.649 27.76 52.51 
Impingement Plates .024 .039 .057 .101 .162 .22 .34 
Flanges 1.186 1.919 2.851 5.515 7.762 12.93 18.62 
1-2 in. 1%-2% in. 2-3 in. 3-4 in. 4-6 in. 6-8 in. 
Adapter Flanges 2.419 3.816 4.774 7.216 11.106 19.23 
*Unitrace may be bent in any direction to these radii provided reasonable tooling is employed. 
Average coefficient of thermal —58 to +68°F 68 to 212°F 68 to 392°F 68 to 572°F 
expansion (per °F) 
12.1 x 10-6 13.0 x 10°¢ 13.6 x 10°¢ 14.2 x 10-¢ 
FLANGED CONNECTIONS VALVES AND FITTINGS 
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Special cast Unitrace flanges are available in alloy A356-T7. Bolt Through use of Alcoa Unitrace flanges, valves and fittings can be 
holes mate with standard 150-ib ASA pipe flanges for easy joining to incorporated into a Unitrace system. Tapped openings are provided 


other piping and equipment. For joining, the Unitrace trace line is cut in the steam chamber of Alcoa Unitrace flanges to facilitate attach- 
back a short distance. The Unitrace is inserted into the flange and ment of jumper connections to traced valves and fittings. Alcoa offers 
welded at the front face and neck of the flange using 4043 weld wire. Unitrace elbows with a 3x centerline radius. Several valve manu- 
Adapter flanges are available for joining different sizes of Unitrace. facturers offer steam-traced valves of aluminum. 


ail 








— Aluminum Company of America 
876-G Alcoa Building, Pittsburgh 19, Pa. 


Please send me the following literature on Alcoa Unitrace and other aluminum piping for the 
processing industry. 





0 10186 Alicoa Aluminum Heat Exchanger Tubes 
ALUMINU FA 0 20437 Aluminum Alloy Heat Exchangers in the Process Industries 
ee ee 0 10460 Process Industries Applications of Aicoa Aluminum 


0 10415 Welding Aicoa Aluminum 
0 34-10418 Aicoa Unitrace: Combines Piping and Tracing in One Unit 
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RECORD-BREAKING HIGH 


... wrapped in a Package 


Shown below is the world's highest-pressure ‘‘package”’ boiler — a C-E 
Controlled Circulation Unit — Type PCC. It is designed to produce steam at 
a pressure of 1800 psi and 1050 F. Now installed at the General Electric 
Company plant at Fitchburg, Massachusetts, it provides steam for special 
testing purposes. 

The plant on the facing page is the Eddystone Station of the Philadelphia 
Electric Company. It contains a C-E Sulzer Monotube Steam Generator, a 
small portion of which is shown in the upper left corner of the drawing. 
Later this year, when this boiler is placed in service, it will produce steam 
at the highest pressure and temperature ever used in commercial power 
practice — 5000 Ib per sq in and 1200 F. 
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PRESSURE BOILERS by C-E 


... or filling a Plant 











The facts on the opposite page are of significance to 
you. They are part of the long list of C-E “firsts” — 
a list which includes the world’s first boiler designed 
to produce as much as 3,850,000 Ib steam per hour 
—and the world’s largest package boiler, which pro- 
duces 120,000 Ib steam per hour. They give further 
evidence that —even in the biggest sizes and in the 
highest pressure ranges — C-E offers the most advanced 
designs for all steam requirements and with all fuels. 
To date, 38 C-E units have been purchased to pro- 
vide 2400-pound pressure steam —or above —at the 
throttles of turbine-generators that have an aggregate 


COMBUSTION 


Combustion Engineering Building - 200 Madison Avenue, New York 16, N.Y. 


capacity of about 8-million kilowatts. Fourteen of 
these units are already in service —one for a period 
of over three years. 

When you are in the market for high-pressure 
boilers, it will pay you to contact the organization 
which offers you the broadest experience in the field 
— Combustion Engineering. In addition to these high 
pressure units, C-E also offers boilers in all types and 
sizes with capacities ranging from 4000 pounds of 
steam per hour, up to the largest in the world. All 
are designed to meet your needs reliably, efficiently 
and economically. 





C-219 
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All Pilots Fit All Main Valve Sizes 


Downtime, Maintenance, 








Inventory Reduced 








chat 


Differential 
Pressure 


Back Pressure 


Air Adjusted Pilots 


Remote Control Panel | 


Let’s start off by admitting there’s no 
such thing as a “maintenance-free” 
regulating valve. Any valve that auto- 
matically controls temperatures or 
pressures within close limits can be 
affected by dirt in steam lines. 

If trouble does develop, engineers 
want a regulator they can get back on 
the line — fast. That’s one reason why 
more engineers are standardizing on 
Spence Regulating Valves with exter- 
nally mounted pilots. The simple test 
of disconnecting the external bends 
establishes whether the trouble is in 
the main valve or the pilot. 

If the main valve is the trouble spot, 





~~~. _ _Pressure 
—— 


= 
~~ 


it can be maintained without removing 
the valve body from the line. If the 
pilot is the trouble spot, it is easily re- 
moved for cleaning. However, if pro- 
duction downtime is a strong factor, 
the fastest method is to install a spare 
pilot and it is inexpensive. 

All Spence pilots fit all sizes of 
Spence main valves. If you have twenty 
pressure regulators, for instance, all you 
need is one spare pilot. It will fit all 
main valve sizes from %4” to 12”. 

Another advantage of the Spence 
design is the external pilot is inter- 
changeable. You can change the func- 
tion of a regulator by merely changing 


For more data circle 508 on Post Card 





Combination Pressure 
and Temperature 


















the pilot. In many plants this can rep- 
resent an important factor in reduced 
inventory costs because you only carry 
a few inexpensive extra pilots instead 
of complete regulators. Obviously, 
there is also a considerable savings in 
labor costs when a valve can be con- 
verted, in the line, from a temperature 
regulator to any one of various pressure 
regulators. 

The pictures above show a few of 
Spence’s wide line of automatit regu- 
lators. For more information write for 
Bulletin TE. 

SPENCE ENGINEERING COMPANY, INC. 
Walden, New York SE-148 
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Our nation’s 
industrial power 
started with 
akeyona 
ite string 














A key on a kite string and a bolt of lightning The citizens of this country have every reason 
marked the first step toward the wonders of the to appreciate and support this great basic 
Electric Age. Here was power . . . unlimited industry. 

power to drive the machines that produce the 

necessities and luxuries of modern life at a cost Coal generates more electricity than all other 
within the reach of all. fuels and water power combined. Peabody Coal 


This power was: unharnessed until a breed of Company supplies coal to many of the nation’s 
forward-thinking men risked their money, time tay. ab bags ap " = ~” 
and energy to build a great independent private — this part a os these great utilities 
“ap. “apie bring you efficient, dependable power... at a 
electric utility industry. Created under our sys- i of. 
a , , price you can afford to pay. 
tem of free enterprise, it has been a vital factor - ; R 
in bringing America the highest standard of 
living in the history of mankind. 
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Get your free booklet, “This Is Peabody 
Coal Company,” and learn more facts about 
PEABODY and its complete coal service. Write 
Department PE. 


PEABODY coat company 


Peabody Plaza « 301 Olive Street « St.Louis 2, Missouri 


Orrices In: Cuicaco, Des Morves, Kansas Crry, Lovisvitte, MeMpPuis, MINNEAPOLIS, NASHVILLE 








power for progress 





Genera Orrices: Pearopy Piaza, St. Louis. 
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BUONACCORS! & MURRAY 
** Consulting Engineers 350 Mission Street 
San Francisco 5, Calif, 
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Hipecdoniale ahaoa ERIE CITY 


KEYSTONE STEAM GENERATORS 


@ Consulting Engineers and their staffs are actively engaged in selecting and coordinating the most dependable 
equipment available. We are proud of the confidence they have placed in Erie City. 

Built-in quality is the backbone of confidence — and hundreds of Keystone Steam Generators are in 
service today because they incorporate proven quality design features. 

Design features such as tangent furnace and outer wall tubes plus double steel encased insulation keep 
outer casing cool to the touch. The top smoke‘outlet eliminates the inconvenience of a hot stack in the aisle, 
minimizes required floor space and reduces building costs. Keystones have no baffles or headers which 





generally are a source of troublesome maintenance. 


These features and many more have proved the Keystone to be a safe, highly efficient steam generator 
with plenty of reserve power. Write for our comprehensive Bulletin SB-5992-G 


LOW EXIT TEMPERATURES AND HIGH EFFICIENCIES ARE STANDARD WITH THE KEYSTONE 







You can depend on for sound engineering 


ERIE CITY IRON WORKS: Brie, Pa. 


STEAM GENERATORS © SUPERHEATERS © ECONOMIZERS © AIR PREHEATERS _ 
WASTE HEAT BOILERS © FIRE and WATER TUBE PACKAGE BOILERS 
Ott ond GAS BURNERS © STOKERS © PYULVERIZERS 
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ELWOOD S. TOWER 
CONSULTING ENGINEER 
311 INVESTMENT BUILDING 
PITTSBURGH 22, PA. 











1! 


SANFORD AND DUDLEY 


126 Carondelet Street * New Orleans, Lovisiana 


|| CONSULTING 
|| ENGINEERS 





COSTON «+ FRANKFURT > SHORT 
eee ARCHITECTS AND ENGINEERS «++ 
OKLAHOMA CITY, TULSA, OKLAHOMA 
rial Hospital 
ity, Oklahoma 


~ . 0 h.p. Keystone Steam 


P 7 4 4 Prators, Gas Fired 
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LONGER FLEXING LIFE 





NEW SOLA-FLEX JOINT! 


Unique solid-ring-supported joint 
withstands pressures to 1200 pst 


SOLAR'S NEW RING-SUPPORTED 
expansion joints offer advantages found 
in no other design. Reinforcing rings 
are a solid bar formed integrally with 
the bellows element — allowing 100% 
weld penetration of the cross section 
area. Precise forming and sizing of 
rings eliminate pre-operating radial 
clearance commonly found in other 
types. Result: higher working pres- 
sures, lower stress, longer flexing life 


with new ring-supported Sola-Flex 
expansion joints. 

Solar manufactures the most com- 
prehensive line of expansion joints in 
the world. They are made from a wide 
variety of stainless and high alloys for 
important nuclear, missile and indus- 
trial applications—in sizes ranging from 
% in. to 35 ft in diameter. They are 
built for service from —320F to 1200F 
And they tame “hard-to-handle” pres- 


ENGINEERS WANTED! Challenging projects, unlimited opportunities with Solar. Write today! 


18 
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sures up to 3500 psi for special appli- 
cations. Delivery is fast. 

A new pamphlet describes Solar’s 
complete line of expansion joints. Write 
for it to Dept. G-125, Solar Aircraft 
Company, San Diego 12, California. 





SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
OES MOINES 











POWER ENGINEERING 












































EXPANSION 
ENO BEARING 








Hard service never affected this Fuller rotary’s original | 
output—230 cfm. of air at 90 lb. G., reports Mr. Schott, 
chief engineer, Thomas C.Wilson, Inc., Long Island City, N.Y 


FULLER 
ROTARY COMPRESSOR 
RUNS 13 YEARS 
WITHOUT DOWNTIME 


A Fuller rotary at Thomas C. Wilson, Inc. got its first 
maintenance shutdown recently, for renewal of roller 
bearings and rotor vanes—after running without 
downtime since 1945. 

4 years of 24-hour service. The Wilson plant makes 
tube cleaning equipment, tube expanders and port- 
able pneumatic tools, and so makes heavy daily de- 
mandson shop air. For the first four years, three-shift 
operation kept the Fuller rotary running round the 
clock. Since 1949, it’s been working eight-hour shifts. 
Simple design means trouble-free service. Besides 


COMPRESSOR 
DISCHARGE 


CYLINDER AND 
HEAD-COOLING 






FLEXIBLE 





FIXED-END 
BEARING 






bearings, the only moving parts in a Fuller vane-type 
rotary compressor are the cylinderical rotor and the 
blades. These compensate for wear automatically. 
Cylinder head slips off, permitting blade and bearing 
inspection in a matter of minutes. 


Compact and vibration-free. Direct-drive system 
saves space. Simple, rugged design gives constant 
service without extensive supervision. Thus, Fuller 
rotaries can be installed out-of-the-way—on upper 
floor, on balconies, in basement corners, using low- 


cost, light-weight foundations. 1189 
C-340 


Write today for detailed information on the full 
line of Fuller rotary compressors for in-plant ser- 
vices, gas gathering, and industrial refrigeration. 





PIONEERS OF 


FULLER COMPANY 
150 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Birmingham « Chicago « Kansas City « Los Angeles « New York » San Francisco » Seattle 


Fuller 


pioneers in: harnessing AIR 





HIGH-EFFICIENCY VANE TYPE ROTARY COMPRESSORS SINCE 1930 
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HEAT ENGINEERING 
SIMPLIFIES LAYOUT and 


WITH NEW SINGLE-PASS, 


Compact shells use economical short 
tubes, eliminate two waterboxes, simplify 
valving. Balanced back pressure and 
built-in backwashing system offer 






further advantages for Alabama Power 


Company’s Barry Steam Plant, Unit No. 3. 


Problem: Alabama Power Company and Southern Ce) % 
Services, Inc., Engineers, specified that the dual ex- Ries ; 
hausts of the 225,000 kw turbine be handled with — 
condenser tubes at right angles to the turbine shafts 
—in the tight confines of a plant extension for Barry 
Steam Plant, Unit No. 3. 


¥ 
Solution: Heat Engineering by Foster Wheeler \ 


By application of the established principles of Foster 
Wheeler condenser design, a most economical arrange- 
ment for a twin bottom-exhaust turbo-generator set 
with tubes at right angles to the turbine shafts was 
provided. It features short tube lengths, complete _ 
backwashing and a minimum number of waterboxes ane 
for a twin-shell design. 


4 


t 


Backwashing of the tube sheets is obtained with only 
six valves, two of which are the normal circulating 
pump shut-off valves. This valving arrangement also 
allows the complete condenser to be operated at light 
loads with only one circulating pump. 


In design advances such as this, you see Heat Engi- 
neering at work. This is the concept you can expect— 
combining new and original ideas with proved engi- 
neering principles—when Foster Wheeler serves you. 
Foster Wheeler Corporation, 666 Fifth Avenue, New 
York 19, New York. 


POWER ENGINEERING 











BY FOSTER WHEELER 
REDUCES CONDENSER COSTS 
COUNTER-FLOW DESIGN 


FOSTER (\\] WHEELER 


NEW YORK + LONDON « PARIS + ST. CATHARINES, ONT. 
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heat exchangers ? 





pipe lines? 





cooling towers ? 





WATER PROBLEMS IN... 










CALGON HAS THE ANSWER 


Corrosion and other water damage to key points in 
cooling and service water systems can tie up an 
entire plant. Costly equipment can be damaged 
beyond repair. Replacement costs and the losses 
caused by unscheduled outages far outweigh the 
modest cost of adequate protection. 

Call on Calgon Engineering Service to insure 
protection of the entire system. From cooling 
towers on through, the Calgon engineer can save 
you money and time. Experience with every type 
of water problem in all parts of the country, 
backed by complete laboratory facilities, is at 
your service, 

Corrosion control with Calgon* is only one of 
the many services available. A letter or phone call 
will bring a man with the water problem answers 
to work for you. 


*Calgon is the Registered Trademark of Calgon Company for its sodium 
phosphate glass (sodium hexametaphosphate) products. The use of poly- 
phosphates for the prevention of corrosion is covered by U. S. Patent 
2,337,856. 


CA LG © N COMPANY 


DIVISION OF HAGAN CHEMICALS & CONTROLS, INC. 


HAGAN BUILDING, PITTSBURGH 30, PA. 


In Canada: Hagan Corporation (Canada) Limited, Toronto 
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e 2 at Award Winning Linton High School... 
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46/4, \\\N 





was specified and installed ~ 
for the underground piping system ‘ude tailed 


Ryder & Link 


Consulting Engineer: 
E. R. Gritschke 


Ric-wiL is indeed proud to be a part of the Linton High School Contractor: Tougher Plumbing 
Project. All of the firms participating in the annual awards are nc aaa 

to be congratulated and encouraged in promoting better design 
of educational buildings. For over 49 years Ric-wiL has supplied 
the distribution piping systems for educational buildings through 
the United States, Canada and many foreign countries. These 
piping systems have proved to be the finest in Thermal efficiency 
and mechanical strength. Complete information is available on 
the many types of systems. Write, wire or phone for literature. 


Quality Piping Systems... 
. . » of Exceptionally High Thermal Efficiency 
SINCE 1910 


prerasricateo INSULATED PIPING SYSTEMS 











See our 
CENTRAL OFFICE: Ric-wiL INCORPORATED, BARBERTON, OHIO catalog in Sweets 





WESTERN STATES: WESTERN Ric.wiL COMPANY, NEWARK, CALIF, 
IN CANADA: THE Ric.wiL COMPANY OF CANADA LIMITED 
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A Progressive Chemical Company 


: i 
a  Ssee “Soom: nee One 400,000 Ibs/hr Turbo Furnace Boiler: 
_ 2 i 830 F — 1250 psig. Unit is fired by pul- 
| verized coal from three Riley Pulverizers. 
A second Turbo Furnace Boiler of 600,000 
Ibs/hr has been purchased for a second 
plant at this location. 





A Louisiana Public Utility 

One 1,550,000 Ibs/hr Turbo Furnace Boiler; 
1005 F superheat, reheat — 2175 psig. This 
unit has a furnace 55 feet wide with no water 
cooled platens or dividing walls. Fired by 
natural gas. Can be converted to coal quickly 
and at low cost. 





A Prominent Manufacturer of 
Electrical and Electronic Equipment 
One 150,000 Ibs/hr Boiler: 835 F — 900 
sig; Fired by pulverized coal. One 
plex Riley Pulverizer. 











| _—_—- For the full operating facts of Riley Turbo Furnace 
".. Boilers consult your Riley representative. 


POWER ENGINEERING 


These Three Companies Selected The 


RELEW TURBO FURNACE 


Because Of These Outstanding Performance Characteristics 


@ Eliminates the flyash disposal problem @ Because of performance characteristics, the 
@ Clean furnace walls eliminate necessity of Riley Turbo Furnace can be operated at 
wall deslagging equipment higher heat releases: The size of the unit 
@ High operating efficiency — minimum is reduced thus reducing building costs 
carbon loss —low excess air and permitting higher capacity within a 
@ Uniform distribution of furnace gases ee : ; : 
across full width of the superheater with @A wide furnace is possible without need 
minimum variation in metal skin tempera- for dividing walls 
tures from side to side @ One level firing reduces expense for walk- 


@ Maximum utilization of waterwall surface way systems 
@ Economical and quick conversion from @ Provides ease of observation and 
gas and oil firing to coal operation 


FOR TURBO FURNACE DETAILS — WRITE RILEY STOKER CORPORATION, WORCESTER, MASSACHUSETTS 


A survey of your plant by a quali- 
fied consulting engineer could 
show ways of making surpris- 


ing savings in your power costs. STEAM GENERATING & FUEL BURNING EQUIPMENT 
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Valves used in modern 
combustion control system. 
One diaphragm-operated 
valve is used as a single- 
seated fuel return control 
valve (left) while another 
controls the speed of the 
turbine driving the forced- 
droft fan (right). 





Type CV-D (diaphragm-operated) valve 
serves a broad variety of applications in 
sizes up to 12 inch. Optional features 
include: cooling fins and stuffing-box 
lubricator to maintain low friction over 
long packing life, auvto-lock, top or side- 
mounted handwheel for emergency 
operation. 





Efficient feedwater-flow 
control system uses a 
Type CV-D valve equipped 
with positioner, air lock, and 
emergency handwheel oper- 
ator (left), Another dia- 
phragm-operated valve 
trips automatically if fuel- 
oil line pressure drops be- 
low a safe limit (right). 





Copes-Vulcan Regulator Valves bring precision 


control to exacting jobs... 


Designed for superior accuracy and long range dependability, 
Copes-Vulcan valves establish new standards of efficiency for 
pressure, temperature, flow, and level control. 

To assure trouble-free performance, Copes-Vulcan custom 
designs each valve to suit your most rigid control requirements. 
The kind of fluid—its flow, pressure, and temperature—are all 
studied before a recommendation is made. Port area and style 
are selected on the basis of careful research. 

The Copes-Vulcan line includes the following valves. 
Diaphragm valves (Type CV-D) provide greater versatility 

. . have excellent rangeability . .. may be direct or reverse 
acting. 

Piston-type valves (Type CV-P) offer simplicity of design 
. . . ideal where valve-operating force must be unusually high, 
where positioning must te precise. 

Nuclear valves for ships, atomic plants, and test reactors. 
Supplying valves for these advanced projects offers proof of the 
acceptance of Copes-Vulcan’s skill and integrity. 


Copes-Vulcan Division 
BLAW-KNOX COMPANY 


Erie 4, Pennsylvania 
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Pp atic control stati assure 
combustion control efficiency. 
Copes-Vulcan stations offer simple 
automatic-to-manual selection 
without complication of seal bal- 
ance. Transfer is “bumpless” 
without process disturbance. 
Write for Bulletin 1031. 


Desuperheater improves temper- 
ature control. New Copes-Vulcan 
Variable-Orifice Desuperheater 
holds reduced steam temperature 
constant less than twenty feet 
downstream from desuperheater 
outlet, even over a 50-1 load 
range. Write for Bulletin 1037. 





=SSSHELPFUL BULLETINS 


MECHANICAL 
POWER TRANSMISSION 


101 Power Transmission Equip- 
ment — Featured in 48-pp Book 2747 is 
a line of gearmotors, motogears and fluid 
drives for power transmission applications. 
Advantages of design and operation are 
detailed, and comprehensive _ selection 
tables are included, as well as photos, cut- 
away views and diagrams showing com- 
ponent features. Link-Belt Co. 


102 High Speed Drives — High speed 
gear drives for special test stands, indus- 
trial applications, pipeline and air condi- 
tioning service are illustrated and de- 
scribed in 20-pp Bulletin 5904. Contains 
engineering details, dimensions, rating 
tables and data. Western Gear Corp. 


103 Timing Belt Drive — Described 
in Bulletin 20B8760 is a timing belt drive 
constructed with steel cable cords im- 
bedded in Neoprene fully molded with 
nylon base fabric. Advantages are detailed. 
Allis-Chalmers Mfg. Co. 


104 Thrifty Speed Reducers — Bul- 
letin 5908, about 20 pp, contains engi- 
neering information and specifications on 
SpeedMaster vertical-helical speed re- 
ducers offering economy of original and 
operating costs. Covers both double and 
triple reduction units and includes selec- 
tion instructions covering many types of 
installations. Western Gear Corp. 


105 Clutch-Pulley Package — Ten- 
pp Electro-Sheave Brochure WEB P-52 
describes in detail a clutch-pulley package 
for direct installation on standard electric 
motors from 1 to 25 hp. Large. cutaway 
illustrates design features. Included are 
sections on description, operation, dimen- 
sions and selection. Warner Electric Brake 
& Clutch Co. 


106 v-Belt Pulleys — Contained in 
this product bulletin are specifications on 
standard single-groove V-belt pulleys for 
fractional horsepower equipment. Dimen- 
sional diagrams illustrate details. The 
Nagel-Chase Mfg. Co. 


107 bo Belts and Fasteners — Bul- 
letin V-227 contains 6 pp of detailed in- 
formation on V-belts and V-belt fasteners. 
Describes use of fasteners with open-end 
V-belting, how to determine belt lengths, 
and includes V-belt replacement charts, 
and other data. Flexible Steel Lacing Co. 


108 Magnetic Brakes—Bulletin 
5000 illustrates and describes construction 
features and advantages of company’s 
magnetic brakes covering the range of 600- 
series motors. Illustrates maintenance pro- 
cedures, and contains selection charts for 
matching brakes to specific motors. The 
Electric Controller & Mfg. Co., Div. 
Square D Co. 


PUMPS, COMPRESSORS 


109 Submersible Pumps — Bulletin 
203 describes horizontal in-line sub- 
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mersible pumps for booster service. Appli- 
cations are detailed and advantages de- 
scribed. Layne & Bowler, Inc. 


110 Close-Coupled Pumps — Cata- 
log D-101 describes small centrifugal 
pumps for air conditioning systems, lawn 
sprinkling systems, small cooling tower 
systems etc. Contains outline dimensions, 
design and material data and performance 
curves for these versatile ieenonealh 
pumps. C. H. Wheeler Mfg. Co. 


111 Diffusion Pump — Featured in 
this product bulletin is a diffusion pump 
which obtains pressures of 10-6 mm of 
mercury or less after only a few minutes of 
pumping in systems up to five liters of 
total volume. Gives full details and illus- 
trates a three-stage pump and gages for 
measuring low pressure. Delmar Scientific 
Laboratories. 


112 Heavy Duty Compressor— 
Kight-pp Bulletin 350 describes and illus- 
trates a horizontal, water-cooled, single- 
stage, heavy duty compressor designed to 
fit most compressed air applications. 
Photos, line drawings and cross-sectional 
views illustrate construction details. Penn- 
sylvania Pump & Compressor Co. 


VALVES, PIPE, TRAPS, FITTINGS 


113 General Purpose Valves — Cat- 
alog KS-1 covers company’s small valves 
for general application. Information per- 
taining to working pressures, specifica- 
tions, construction features, and sug- 
gested applications is included. Kerotest 
Mfg. Co. 


114 Three-Way Valves— Bulletin 8F 
describes three-way feedwater heater by- 
pass valves for regulating boiler feedwater 
flow. Includes sectional drawings and in- 
formation on design features, materials of 
construction, operation and application, as 
well as piping diagrams. Schutte and 
Koerting Co. 


115  Corrosion-Resistant Valves — 
Featured in 24-pp Catalog 425 are stock, 
wedge gate, check, throttle and digester 
cap valves made of corrosion-resistant 
materials. Includes tables giving critical 
dimensions and material specifications. 
W. G. Rovang and Associates, Inc. 


116 Non-Return Valve — Featured 
in 6-pp Bulletin S-2 are of single acting 
non-return valves for control of boiler 
pressure. Advantages of design and opera- 
tion are detailed, and schematic diagrams 
showing component features are included, 
as well as complete specifications. Golden 
Anderson Valve Specialty Co. 

117 Safety Relief Valves — Compre- 
hensive Catalog 88, 84 pp, gives detailed 
information on safety relief valves for 
power, proc essing and general industrial 
services. Extensive engineering charts and 
data, together with valve discharge capac- 
ity tables for liquids, air and gas, and 
steam are included. Valves from 14- to 
6-in. sizes, of bronze, semi-steel or steel, 


are shown and described. Valves are for 
maximum service ranges from 20 to 3000 
psig and 300 to 750 F, for operations utiliz- 
ing liquids (including viscous types), 
steam, air vapors, gases and ammonia, as 

well as for vacuum relief. Marine & Indus- 
trial Products Co. 


118 Molded PVC Valves — Six-pp 
Cireular 601 describes Luncor valves, 
all-molded PVC valves. Features table 
showing recommendations for handling 
various corrosive fluids, plus information 
on sizes, weights and dimensions of both 
screwed and socked end valves, as well as 
installation data. Lunkenheimer Co. 





New and revised publications 
reviewed on these pages offer 
help on operating and mainte- 
nance problems. To order, use the 
handy Reader Service Cards pro- 
vided on pages 113 and 114. 











119 Pipe Data— Technical Data 
Card TDC-191 contains the dimensions 
and weights per foot of pipe in sizes 4 
through 36 in. for all lalate, Tubular 
Products Div., The Babcock & Wilcox Co. 
120 Aluminum Process Pipe — Ex- 
panded availabilities of extruded alumi- 
num pipe in Schedules 5, 10, 40 and 80 
sizes are listed in 6-pp Form PT-893. Also 
covers performance characteristics, con- 
version factors, head loss curves, mechan- 
ical properties, and accessories. Booklet 
contains chart listing specific corrosion 
resistance recommendations. Kaiser Alu- 
minum & Chemical Sales, Inc. 


121 Steam Traps — Bulletin T-300 
discusses typical applications, capacities 
and construction of company’s steam traps 
for use in paper mills, chemical plants, 
textile mills, power stations, and all 
processes using steam. Includes tables of 
capacities, orifice sizes, parts and seat 
pressures and diagrams showing construc- 
tion details. Ross-Midwest Fulton. 


122 Seamless Welding Fittings — 
Bulletin FB-78 is a 12 pp guide to material 
selection of carbon, alloy and stainless steel 
welding fittings and flanges. Covers specifi- 
cations and analyses, effects of alloying ele- 
ments, mechanical properties and arc 
welding procedures. Tubular Products 
Div., The Babcock & Wilcox Co 


LUBRICATION 


123 Lubricant Selection — Bulletin 
121 is a lubricant selector chart for extreme 
lubrication applications. Evalu- 
types of lubricants as to 
environment, method of 
application, incorporation into common 
materials, and recommendations for vari- 
ous parts, operations and conditions. The 
Alpha-Molykote Corp. 


124 Lubrication System — Kight- 
pp Bulletin 1451 describes lubrication and 
coolant systems for the steel, non-ferrous 
metal and paper industries. Featuring 
illustrations of recent installations, booklet 
includes specification tables and other 
data. Dravo Corp. 


pressure 
ates various 
temperature, 


125 Colloidal Dispersion —Included 
in this company publication are illustrated 
articles about advantages of using ‘dag’ 
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brand colloidal and semi-colloidal disper- 
sions for lubricants. A variety of typical 
applications are described and advantages 
detailed. Acheson Colloids Co. 


ELECTRICAL 


127 Synchronous Generators — 
Construction features of engine-driven 
synchronous generators are described in 
Bulletin 05B6139B. These generators come 
in standard ratings, speeds from 150 to 
600 rpm, and with limitations due to rotor 
construction, from 720 to 1200 rpm. Bulle- 
tin also carries information on self-con- 
tained direct-connected generators and on 
belted exciters for use with engine-type 
generators. Allis-Chalmers Mfg. Co. 


128 small Motors — Fight-pp Cata- 
log R-1 describes four types of a-c shaded 
pole, reversible, nongeared motors manu- 
factured by the company. Complete in- 
formation on performance characteristics, 
ratings, construction, dimensions and typ- 
ical applic ations is included. Barber- 
Colman Co 


129 Selsyn Systems — Illustrated 
with photos and diagrams, 6-pp Bulletin 
GEC-1527 describes company’s selsyn 
systems for a variety of applications. 
Operation, applications, and ordering in- 
structions are included along with selection 
and mounting charts, torque-resistance 
curves, and dimension charts and draw- 
ings. General Electric Co 


130 Motors and Drives — Kight-pp 
Bulletin 2650 describes company’s line 
of a-c and d-c standard motors, special 
motors, gear motors and adjustable speed 
drives. Gives information on units for 
a broad range of industrial applic ations. 
Summarizes characteristics and modifica- 


tions for 20 basic types of motors and 
drives from % to 2000 hp. The Louis 
Allis Co 


131 High-Speed Recloser — Low- 
cost, high “speed automatic reclosing pro- 
tection for 23- to 46-kv circuits is described 
in 12-pp Bulletin 1560. Presents Type 
HVR reclosers with continuous current 
ratings from 100 to 400 amp, for protecting 
subtransmission lines and higher voltage 
distribution lines. Bulletin lists applica- 
tions, gives specifications, and provides 
design and operating features. Also fur- 
nishes an soanele of performance testing, 
and installation information. I-T-E- Cir- 
cuit Breaker Co. 


132 High-Voltage Starters — light- 
pp Bulletin 8130 describes high-voltage 
starters for squirrel cage, wound rotor, and 
svnchronous motors, in both air-break and 
oil-break forms, for use on 2200 to 4800-v 
systems. It also covers the various enclo- 
sures available, including those for outdoor 
installations as well as for hazardous loca- 
The Electric Controller & Mfg. Co., 
D Co 


tions 
Div. Square 


133 Manual Starters — Kight-pp 
Bulletin 11Bl1 introduces a line ol manual 
starters, and contains data covering design, 
dimensions, ratings and prices. Starters 
described are rated through 7% hp a-c 
and 2 hp d-c. This manual starter includes 
a ‘“Jog-Run”’ accessory for either factory 
or field installation. Furnas Electric Co. 


134 Mercury Switches — Twelve-pp 
Catalog 90b illustrates and describes a 
standard line of mercury switches for a-c 
or d-e applications. Included are photos, 
dimensions, electrical ratings, drawings, 
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application information and __ technical 
data. Micro Switch, Div. Minneapolis 
Honeywell Regulator Co. 


135 Pressure Switches—Catalog 
PS-59-60 is a 36-pp design handbooks 
featuring Meletron pressure switches. Each 
page describes a specific type (diaphragm, 
bourdon tube, or piston) and contains 
information on electrical and operating 
characteristics, ordering chart, adjustment 
instructions, spare parts table, dimension 
diagram. This catalog also serves as a 
manual of technical data and includes a 
glossary of terms, pressure switch selection 
chart, electrical rating tables, functional 
schematic symbols, trouble-shooting and 
maintenance checklist. Barksdale Valves. 





Outstanding Among 
This Month’s Catalogs 


136 Unit Substations — Tranfo- 
Units packaged, compact unit sub- 
stations — are described in 16-pp Bul- 
letin 5604-1A. Provides basic oem 
application and specification informa- 
tion of value in selecting integrated 
combinations of equipment. Consisting 
of transformer with primary and sec- 
ondary switchgear, these units permit 
voltage step-downs right at the load 
area. First section of bulletin covers 
general types of equipment available. 
Separate sections describe unit’s three 
main parts — incoming, transforming 
and outgoing. Ratings, dimensions, 
weights and outline drawings of 16 
types of Tranfo-Units are provided. 
I-T-E Circuit Breaker Co. 


137 Low Voltage Equipment — 
The 84-pp Buy-Log (GEc-1100) is a 
oon buying catalog of low volt- 
age distribution equipment, including 
circuit breaker load centers, fuse puller 
panels, safety switches, wireway, 
molded-case circuit breakers and en- 
closures, panelboards, busway. It is de- 
signed so that application, selection, 
pricing and ordering information can be 
found easily. Features include selector 
charts for each product type, pictorial 
descriptions, consolidated pricing ta- 
bles. Also included are ratings, weights, 
dimensions, standard package quanti- 
ties. General Electric Co. 


138 Aluminum Conductors — 
Current-temperature characteristics of 
aluminum conductors are discussed in 
20-pp Section 6 of company’s projected 
Conductor Engineering Handbook. 
Booklet contains graphs showing cur- 
rent-temperature characteristics for the 
most-used sizes of these conductors. 
Formulas are provided to facilitate cal- 
culation of characteristics for other 
sizes. Aluminum Co. of America. 


139 Conduit and Fittings — 
The technical section of 60-pp Bulletin 
485 includes conduit specifications and 
other data for use in estimating and 
planning electrical installations, stand- 
ard symbols and abbreviations for use 
on drawings, and applicable electrical 
data. ASA specifications for the various 
types of conduit and electrical metallic 
tubing are also reproduced, and brief 
deseriptions of typical installations in- 
cluded. The National Supply Co. 











140 Transmission Towers — De- 
tails and specifications on a steel transmis- 





sion tower designed to compete economi- 


cally against conventional wood H-Frame 
structures are presented in this informa- 
tion folder. inele des test reports on trans- 
verse and longitudinal strength subjected 
to maximum strains. Anchor Metals, Inc. 


141 Aluminum Coated Wires — 
Described in 6-pp Folder DH-537B is a 
line of aluminized steel wire and wire prod- 
ucts, including steel core wires, steel strand 
guy wire, overhead ground wire, tie wire, 
messenger wire, telephone wire, chain link 
fabric and barbed wire. Properties and ap- 
plications are listed. American Chain & 
Cable Co., Inc. 


142 Electrical Connectors — Fea- 
tured in 48-pp Bulletin 2711 is the ARK- 
trol line of electrical connectors, including 
plugs and receptacles in environment-re- 
sistant construction. Design and construc- 
tion features are detailed and cutaway 
views and dimensional diagrams are in- 
cluded. Crouse-Hinds Co. 


143 Carbon Brushes — “How to get 
the most out of your carbon brushes”’ is 
the subject of this 8-pp monograph. It con- 
tains detailed information on manufacture 
use and maintenance of carbon brushes 
and related types. Superior Carbon Prod- 
ucts, Inc. 


144 Capacitor Selection Guide — 
Six-pp Folder GED-3687 gives tables for 
choosing proper ratings of switched shunt 
capacitors for modern induction motors. 
Tables cover motors of all standard types, 
enclosures and nominal speeds, 220 to 4000 
v, 2 to 500 hp. General Elec “tric Co. 


LIGHTING, COMMUNICATION 


145 Architectural Floodlighting — 
Bulletin GER-1555 contains 8 pp of basic 
engineering details for use in floodlighting 
to enhance various types of structures. 
Photos show typical examples of floodlight- 
ing with charts to provide photometric 
data and erecta oe footeandle levels 
and distribution. General Electric Co. 


146 Transistorized Communica- 
tions — Described in this product bulletin 
is a transistorized communications system 
for industrial use. Operating and equip- 
ment features are detailed and installation 
described. Gai-Tronics Corp. 


INSTRUMENTS AND CONTROLS 


147 industrial Controls — Mag- 
netic contactors, starters and reversing 
contactors, together with diagrams of en- 
closures and dimensions, are presented in 
this 12-pp bulletin. Covers starter-relay 
combinations, combination starters and 
enclosure, as well as multiple pump con- 
trols, overload heater tables and overload 
relays. B/W Controller Corp. 


148 pneumatic Transmitter — 
Bulletin Ref. No. 285.20A-1 describes a 
pneumatic transmitter which produces a 
change in output pressure proportional to 
a change in differential loading pressure 
within one-half of one per cent of full scale 
range. Includes photo, schematic diagram 
of internal parts, installations diagrams, 


dimensions and specifications. B-I-F In- 
dustries, Inc. 
149 Flow Meter Applications — 


Kight-pp Bulletin MSP-160 describes 
many applications for company’s Ring 
Balance meter and highlights outstanding 
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Bailey Meters and Controls for two boilers in a midwestern milling company. 


How Bailey helps you get a new 
boiler off to a fast, safe start —-— 


-- The thrill of putting a new boiler “on-the-line” can 
be marred if you lack adequate metering and control 
equipment. You are a lot surer of a fast, safe start and 
dependable operation for a long time when you specify 
Bailey Meters and Controls. They are keys to peak 
efficiency and low operating costs. 

Bailey is the choice of virtually all the most efficient plants 
on the Federal Power Commission’s heat rate report. 
Here’s why: 

1. A Complete Line of Equipment 

You can be sure a Bailey Engineer will offer the right 
combination of equipment to fit your needs. Bailey manu- 
factures a complete line of standard, compatible pneu- 
matic and electric metering and control equipment that 
has ‘proved itself. Thousands of successful installations 


BAILEY METER COMPANY 


involving problems in measurement, combustion, and 
automatic control are your assurance of the best possible 


Sy stem. 


2. Experience 

Bailey Engineers have been making steam plants work 
more efficiently for more than forty years. Veteran engi- 
neer and young engineer alike, the men who represent 
Bailey, are sturehouses of knowledge on measurement 
and control. They are up-to-the-minute on the latest 


developments that can be applied to your problem. 


3. Sales and Service Convenient to You 
There’s a Bailey District Office or Resident Engineer 
close to you. Check your phone book for expert engineer- 


ing counsel on your steam plant control problems. 
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NEW NEW 


TYPE ¥ The economy 


cable, Type T Dekoron Multicouple 
Cable consists of insulated, numbered and 
twisted wires covered with 90% closed 
No. 30 cotton braid and outer sheath 
of .050” thick 105°C PVC. Moisture and A 
chemically resistant; approved for direct TY 
burial. Can be installed without PE . 
conduit, or with smaller Same construction as 
conduit when necessary. Type T, above, except has outer 
covering of modified 
square lock galvanized 
steel armor overall which 
shields cable, serves as 
conduit and provides 
crush resistance with 
great flexibility. 












Type AT Dekoron 
Multicouple Cables incorporate 
all advantages of Types A 

and T. Consists of armored 
Type A sheathed with .050” 
thick 105°C PVC. Moisture, chemical, 
and high crush resistance. 
Approved for direct burial or installation 
without conduit in open racks. 





SKOROIN 


MULTICOUPLE EXTENSION WIRE 


Dekoron multiple pair harness of thermocouple 
extension wire is available now in three constructions, 
each in either Iron-Constantan or Chrome-Alumel. 
All are guaranteed to meet or exceed ISA specs 

for standard grade extension wire. 








And — equally important — all are designed 

to drastically reduce thermocouple extension wire 
costs. Dekoron Multicouple Extension Wire 
reduces installation and maintenance time . . . often 
cuts initial material costs. . . 

always lowers installed costs. 


A-116A 


@ 
Uehoyor produc QUALITY +» RESEARCH + SERVICE 


SAMUEL MOORE & COMPANY 


DEKORON PRODUCTS Division . MANTUA, OHIO 
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features of the versatile instrument. Dis- 
cusses its use as a wide range flow meter, 
electronic receiver, computer for measure- 
ment of net weight of solids suspended in 
a fluid stream, Btu measurement in a heat 
exchanger, and measurement of weight 
flow of gas undergoing density variations, 
electrical flow signal transmitter, ratio con- 
troller, others. Controls Div., Hagan 
Chemicals & Controls, Inc. 


150 Liquid Level Indicator — Bul- 
letin WG-1824, Supplement B, describes a 
miniature transistorized secondary liquid 
level indicator. Covers construction de- 
tails, advantages, weight, dimensions. 
Yarnall-Waring Co. 


151 Gas Flow Control — Twelve-pp 
Form ADC 888 presents gas flow control 
equipment for argon, helium and carbon 
dioxide. Operation and applications for 
this equipment are described and photos of 
each type provided. Catalog covers manu- 
facturer’s newest additions to the line — 
a series of fixed-pressure regulators with 
flow adapters. Details on demand type 
proportioner for users of special gas mix- 
tures for pipeline distribution systems are 
also given. Air Reduction Sales Co. 


152 For Steam Service — This cata- 
log sheet covers a differential pressure 
regulator for steam service, for controlling 
atomizing steam pressure at an adjusted 
value higher than fuel oil pressure; and one 
for controlling it at a value lower than oil 
pressure. .Contains photos, lists of mate- 
rials, and information on installation and 
operation of both valves. Atlas Valve Co. 


153 Treatment Plant Control — 
Eight-pp Performance Report W18.1-2 
describes control of the treatment plant 
for boiler feed water at a typical utility. 
Problems faced by the utility and its 
method of solving them are detailed. 
Bailey Meter Co. 


154 Flexible Controls — Applica- 
tions and advantages of Tru-Lay push-pull 
of flexible controls for continuous or inter- 
mittent transmission of reciprocal motion 
are detailed in this 16-pp bulletin. Con- 
struction features, control dimensions and 
control selection data included. American 
Chain & Cable Co., Inc. 


155 Instrument Control Panels — 
Details of construction, dimensions, 
weights, instrument mounting and acces- 
sories for a standard line of instrument and 
control panels are presented in 16-pp 
Product Specification G71-7. Standard 
procedures for tubing and wiring are given 
along with convenient check list for order- 
ing. Bailey Meter Co. 


156 Packaged Control Panels — II- 
lustrated 10-pp Bulletin 170 presents a line 
of packaged automatic control panels for 
gas-engine-driven compressors. Compo- 
nent features are fully ecertved and typi- 
cal installations pictured. Clark Bros. Co. 


HEATING, AIR CONDITIONING 
157 Electric Space Heating — This 


36-pp revision of company’s electric heat- 
ing design guide (Booklet B-3768C) deals 
primarily with residential heating, but con- 
tains charts providing a simple way to 
compute heat losses for most installations. 
Only exposed floor and window area is 
needed to determine heating capacity re- 
quired for a given room or area. The guide 
also tabulates some practical heat trans- 
mission coefficients and a set of formulas 
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HOW TO METER 
ACIDS ACCURATELY 
AGAINST PRESSURE 


Corrosive liquids present two major obstacles to achiev- 
ing maximum metering accuracy, economy, and safety. 
For one thing, corrosion can introduce an intolerable 
ever-changing volumetric error. For another, corrosive 
liquids must be retained by the pump at all times. Leak- 
age can endanger personnel and necessitate the pre- 
mature replacement of pump parts and associated 
equipment. 

But both obstacles can be successfully overcome. 
First by choosing the right pump for the metering job 
at hand. Second, by making sure that all wetted parts 
of the pump chosen are inert to the liquid being me- 
tered. Here are some ideas based on practical acid 
metering experience that may help you to choose the 
one best controlled volume pump for your metering 
needs. 
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Packed Plunger Pumps 


For the majority of mildly corrosive liquids, low cost 
packed plunger pumps have proved themselves entirely 
adequate. Some thirteen materials of construction are 
standard on packed plunger pumps, running from cast 
iron to Hastelloy B and C, more than enough to satisfy 
mild corrosive metering requirements. Capacities to 
2056 gph, pressures up to 50,000 psi. 

An added tip: Standard Milton Roy motor driven 
pumps in corrosive service can be equipped with “catch- 
all” yoke type gland followers. 





Diaphragm Liquid Ends 


When the liquid to be metered is highly corrosive or 
otherwise dangerous, a controlled volume pump with 
diaphragm liquid end is the best choice. A plastic or 


stainless steel diaphragm positively separates the proc- 
ess liquid and the plunger. The plunger displaces a 
hydraulic fluid which in turn strokes the diaphragm to 
create pumping action through the ball checks. Con- 
sistently high accuracy is achieved through unique de- 
sign features. As the illustration shows, positive me- 
chanical action bleeds any air or vapor from the 
hydraulic side between strokes and corrects liquid 
volume if necessary. Internal liquid end design also 
automatically eliminates bubbles from the process 
liquid side. ; 

Very often, a pump chosen for mild corrosive service 
is obsoleted by a process change specifying a more 
highly corrosive liquid. But this waste is neither nec- 
essary nor desirable. The diaphragm liquid end illus- 
trated can easily be substituted for the conventional 
liquid end on any standard motor driven controlled 
volume pump, bringing the entire metering system up 
to date at little extra expense. Designs of this type will 
handle up to 400 gph against heads to 2700 psi. 


Totally Immersed 
Liquid Ends 


Special metering problems 
demand special pump de- 
signs. For example, acids 
with high vapor pressure 
or high specific gravity 
must be pumped with lim- 
ited suction lifts and gen- 
erally require suction 
heads. The ideal answer 
is the standard Merse- 
metric® controlled volume 
pump. Pump drive and 
motor are mounted on the 
tank top, but the liquid 
end is completely submerged to a depth of up to four- 
teen feet. This same design feature also eliminates the 
need for tank connections below liquid level, and per- 
mits chemicals to be metered directly from storage. 

The maximum safety-minimum handling Merse- 
metric design is just about standard for metering sulfuric 
acid for demineralizer regeneration and pH control of 
cooling tower water and deaerator effluents. Capacities 
up to 218 gph, pressures up to 1200 psi. 


The Acid Metering System 


You can be fairly sure of making the right choice only 
if you consider all the factors. Here’s a convenient 
checklist of a few points that are often overlooked: 


@ Is the entire system corrosion-resistant . . . storage 

tank, suction and discharge piping, controlled vol- 
ume pump, and relief valve? 
Have you thoroughly considered the physical prop- 
erties of the liquid? High vapor pressure or high 
specific gravity liquids may demand a suction head. 
Have you considered plant and personnel safety 
under all possible conditions? 


Have you considered maintenance as well as first 
cost in determining the economics of the system? 





If precision pumping of dangerous chemicals is one of your 
problems, look again to Milton Roy’s 25 years of experience 
for your most economical solution. Write for a general intro- 
duction to controlled volume pumping in Bulletin 553-1. 
Milton Roy Company, 1300 East Mermaid Lane, Phila. 18, Pa. 


CHEMICAL INSTRUMENTATION SYSTEMS 


Controlled Volume Pumps * Quantichem Analyzers © Chemical Feed Systems 
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GOODALL RUBBER 
EXPANSION JOINTS 


Goodall Expansion Joints have not only the advan- 
tages stemming from the natural characteristics of 
rubber for all types of installations, but, what's more 
important, they have back of them Goodall’s engi- 
neering skill, manufacturing experience and reputa- 
tion for quality that give added assurance of excep- 
tional service under all conditions. 









GT casicr to Install... 


Goodall Rubber Expansion Joints 
are quickly, easily installed on new 
construction or as replacements. They 
are light in weight to facilitate han- 
dling, with short face-to-face dimen- 
sions for easier application where 
space is limited. Retaining rings are 
quickly aligned and bolted. No gas- 
kets are required. 


BF responsive TO MINIMUM PRESSURE... 


With Goodall Rubber Expansion Joints only the slightest pressure is required 
to create movement in any direction. Result—stress on metal pipe or other 
member is eliminated or, at most, reduced to an absolute minimum. 


BR any sizes... HIGH WORKING PRESSURES... 


Goodall Rubber Expansion Joints are available in sizes from ¥" to 96" 
1.D., in all required styles and constructions. Working pressures range up 
to 125 P.S.l. for Pressure Joints, and to 90 P.S.I. for Vacuum-Pressure 


Joints, depending on size. 


BT ioNcER SERVICE LIFE... 


Goodall Rubber Expansion Joints last longer in service because of inherent 
characteristics of the material from which they are made. There is no 
embrittlement . .. continuous movement (flexing) actually keeps the rubber 
joint “alive”. There is no corrosion or electrolysis. Resistance to abrasion is 
exceptionally high. Replacement costs are lower. 


“If it’s GOODALL, it MUST be Good” 
Contact Our Nearest Branch or Write for Catalog 


Standard of Quality—Since 1870 HOSE + BELTING - FOOTWEAR + CLOTHING 
AND OTHER INDUSTRIAL RUBBER PRODUCTS 


GOODALL Company 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


AND DISTRIBUTORS THROUGHOUT THE UNITED STATES. 
GOODALL RUBBER CO. OF CANADA LTD., TORONTO. 





BRANCHES 
IN CANADA: 
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useful in solving any heating capacity 
problem. Westinghouse Electric Corp. 


158 Central Air Conditioners — 
Featured in 76-pp Bulletin 9227 are low 
pressure and high pressure central station 
air conditioners. Discusses and illustrates 
design features, construction details, cool- 
ing and heating coils and accessories. Ta- 
bles are included to indicate fan capacities, 
coil air friction, selection factors, water 
coil data, coil capacities and physical data. 
American-Standard. 


BOILERS, HEAT EXCHANGERS 


159 Two-Pass Boilers — Featured in 
Bulletin BE-100 is a line of packaged fire- 
tube type boilers with two-pass design. 
Illustrates and describes design and opera- 
tion advantages and includes section on 
analysis of heat transfer in boiler tubes. 
Boiler Engineering & Supply Co., Inc. 


160 Automatic Boilers — E ight-pp 
Bulletin 1250 describes mechanical pres- 
sure atomizing oil-fired and partial pre- 
mixing gas-fired, packaged automatic boil- 
ers. Outstanding features are detailed and 
table of ratings, dimensions and weights 
included. Orr & Sembower, Inc. 


161 Heat Exchangers — Advantages 
and performance characteristics of Alco- 
twin longitudinal finned-tube heat exchang- 
ers and thermal heaters are described in 
12-pp Bulletin FH-3-R. The exchangers 
are A re for high heat transfer rate and 
fluid flow at low cost. Bulletin details com- 
pany’s finned-tube equipment for process 
applications and includes isometric cuta- 
ways and exploded views of complete units 
and regular and high pressure closures. 
Gives dimensions, mechanical specifica- 
tions, physical data for steel and non- 
ferrous heat exchangers, and finside coeffi- 
cient and finside pressure drop for Aleotwin 
exchangers. Alco Products, Inc. 


OTHER EQUIPMENT 


162 Fuel Sludge Solvent — Bulletin 
594 introduces Fuel-Solv, formulated to 
eliminate, by chemical means, many diffi- 
culties encountered in use and handling of 
residual fuel oils. Explains how Fuel-Solv 
disperses and removes sludge in tanks, 
suction lines, strainers etc. » prevents new 
accumulations of sludge and i improves fuel 
atomization and combustion. Betz Labo- 
ratories, Inc. 


163 For Drafting Rooms — New 
ragga and improvements in established 
ines are presented in this 1959 general 
catalog GC-59, 24 pp, on drafting equip- 
ment. Introduced is the Staktube roll file, 
a “file and find” storage system for large 
rolled blueprints and drawings. Also shown 
are Inter-Master and Planmaster flat 
drawer files, Draftmaster, Stacor-Matic, 
Thriftmaster and Woodmaster drawing 
and drafting tables and equipment. Cata- 
log is fully illustrated, and provides dimen- 
sional and ordering information. Stacor 
Equipment Co. 


164 Coating Systems Compared — 
Chart No. 5 compares 17 standard main- 
tenance coating systems showing strong 
and weak points of each. Accurate resist- 
ance ratings are listed for acid, alkali, 
solvent, water, weathering, flexibility, im- 
pact and abrasion, and temperature condi- 
tions. Compatability over old paint, sur- 
face preparation and general comments 
leaked: Carboline Co. 
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MEAD-MORRISON 
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UNLOADING TOWERS 


Coal unloading tower built for the River and Gulf Transfer Company on the dock of the Tampa Electric Company, Tampa, Florida. 


This tower incorporates the most advanced en- 
gineering refinements. A one rope progressive reeving 
system, hydraulic rail clamps, extendable air con- 
ditioned cab, enclosed hopper, jib crane, and dead 
man control all contribute to make the complete 
operation easier and more efficient. The patented 
Mead-Morrison reeving system uses one rope for both 
the hoisting and closing operations, increasing the rope 
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RAIL CLAMPS 


life of the system more than 300%. The Mead-Morrison 
hydraulic rail clamps are provided with serrated shoes 
to grip the rail and do not depend on friction to hold 
the structure fixed to the rails. For better operator 
visibility when unloading ships the extendable cab is 
extremely advantageous. The hopper enclosure con- 
fines dust to the hopper area, greatly reducing the 
amount escaping to the outside. 


McKIERNAN-TERRY CORPORATION 
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PILE HAMMERS 
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CAR DUMPERS GRAB BUCKETS CAR HAULS 


MEAD-MORRISON DIVISION e¢ HARRISON, NEW JERSEY 
WESTERN SALES OFFICE: 7 SOUTH DEARBORN STREET, CHICAGO 3, ILLINOIS 
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ROTOJET. 


tubes and pipes 
from 19" to 12” I.D. 


THOROUGHLY 
QUICKLY 

















ROTOJET Model 512 
Air-driven Motor, universal 
joint, swing-frame head, 
and solid brush. 


Our large stock of Rotojet air-driven and water- 
driven tube cleaners, accessories, and repair parts 
for straight and curved tubes, pipes, and transfer 
lines is available to meet most requirements with- 
out delay. Tube cleaner specialization for 43 years 
assures satisfactory results from any Rotojet equip- 
ment we recommend. Send for Bulletins J-410 
and R-105. For quick action wire or phone, 
HUmboldt 3-0570. 















ROTOJET Model C-526 
Air-driven Motor with 
pivot head and 
universal joint. 


ROTOJET Model C-525 
Air-driven Motor with 
swing-frame head and 
universal joint. 





ROTOJET Junior 

Model S32 Air-driven 

Motor, universal joint, 
ne cutter 

ROTOJET Junior Model C434 

Air-driven Motor, flexible 

coupling, expanding brush. 


ELLIOTT COMPANY — ROTO PLANT 


Tube Cleaner Specialists Since 1910 


147 Sussex Avenue, Newark, N. J. 
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165 Galvanized Steel ‘Sheet — This 
36-pp buyer’s manual on galvanized steel 
sheet describes the significant factors gov- 
erning properties, applications, specifica- 
tion, purchase and maintenance of gal- 
vanized stesl sheet for industrial uses. 
Illustrated with photos, drawings and 
charts, manual discusses methods for com- 
puting required quantities of galvanized 
sheet, and charts simplify such considera- 
tions as allowance for laps, number of 
formed sheets required to cover specific 
area, etc. American Zinc Institute, Inc. 


166 Steel Cooling Towers — Bulle- 
tin 53-902 describes a line of horizontal 
induced draft steel cooling towers. In- 
cluded are dimensional data and diagrams, 
as well as capacity table and specifications. 
J. F. Pritchard & Co. 


167 Underfeed Stoker Chart — This 
chart is printed on heavy paper stock for 
display in boiler rooms. One side contains 
detailed instructions for operation of single- 
retort underfeed stokers; reverse side 
summarizes directions for starting fire, 
cleaning fire and restoring fuel bed. 
Bituminous Coal Institute. 


168 propeller Fans — Detailed in- 
formation on company’s complete line of 
self-cooled motor propeller fans is presented 
in 20-pp Catalog 159. Includes selection 
data, specifications, details on fan con- 
struction and dimensions. Ilg Electric 
Ventilating Co. 


169 Packaged Deaerators — Bulle- 
tin 4528 describes packaged deaerators for 
small and medium sized boiler plants. 
Principle of operation and advantages of 
design are detailed, and cutaway view, 
and complete capacity data included. The 
Permutit Co. 


170 Extension Wire — Featured in 
this product bulletin is a line of multicouple 
extension wire designed to reduce thermo- 
couple-extension wire costs. Advantages 
are detailed and complete specifications 
and price information given. Samuel 
Moore & Co. 


171 Space Filter—Performance, 
construction and installation details on 
company’s space filter designed for high 
efficiency air filtration are presented in 
8-pp Bulletin 1505-6. Typical applications 
are described. Mine Safety faglinncee Co. 





Postage-free cards for ordering 
bulletins are on page 113. You 
may also use the cards to order 
literature mentioned in the ads. 











172 Power Units — Both Catalogs 
BU-528 and BU-531 tell the design, 
engineering and performance capabilities 
of two of company’s engines and power 
units. Numerous illustrations, including a 
center spread devoted to cross section of 
the diesel units with descriptive marginal 
notes included. Allis-Chalmers Mfg. Co. 


173 To Kill Hot Fires — Brochure 
P-48, on dry chemical fire extinguishers, 


outlines “how to use” and “recharge 
techniques for 2'4- to 30-lb models. 
Accessory equipment, is also covered. 


Includes chart explaining classes of fires 
and approved portable extinguishers to be 
used on each. Walter Kidde & Co., Inc. 


POWER ENGINEERING 


The Esso Research Center’s 3-story, 600-ft.-long office building includes conference rooms, technical library, correlations and computor center, medical 
department, cafeteria and landscaped court for its 800 employees. The project was designed and engineered by Voorhees Walker Smith Smith and Haines of 
New York City. Frank Briscoe, Inc., Newark N. J., is general contractor. August Arace & Son, Inc., Elizabeth, N. J., is mechanical contractor for heating and 
air conditioning. Alward Construction Co., Bernardsville, N. J., is doing the insulation work, 
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Esso Research Center uses GILSULATE* for 
Insulating mile of underground steam pipes 


GILSULATE goes in fast. In the foreground the field inspector checks depth 
of pour. Directly in back of him, two workmen are shovelpointing and tamp- 
ng. Other workers are sliding GILSULATE bags into pipe trench while men 
at rear are placing plywood forms near manhole. 


FACTS ABOUT GILSULATE 

. EASY TO USE—just pour, shovelpoint and 
tamp...pipe heat does the rest. 

. FORMS 3 ZONES of protection against heat 
loss and all hazards commonly encountered 
by buried hot pipes. 

.NEEDS NO HOUSING OR MECHANICAL 
SHEATHS: no mixing, special handling or 
equipment. 

. ONLY NEEDS NORMAL PIPE SPACING: for 
multiple pipe or cramped conditions. 

. THREE TYPES AVAILABLE: 

Type A for 220-300° F. temp. range 
Type B for 300-385° F. temp. range 
Type C for 385-520° F. temp. range 


Esso Research and Engineering Company, the scientific and 
engineering affiliate of Standard Oil Company of New Jersey, 
is now constructing a modern research center in Florham 
Park, N. J. To preserve the natural beauty of the 675-acre site, 
all heating, air conditioning, power and communications lines 
are run underground. 

Steam, at a pressure of 250 Ibs. (406°F.), will flow through 
a 600-ft.-long, 12” welded steel pipe from the boiler room to a 
manhole where a 1400-ft. string of 10”, 8” and 6” pipe will 
carry heat to the prototype building. Similar piping leaves the 
other side of the first manhole and runs 2500 feet to the main 
office building. Trenches also carry 3” to 6” condensate return 
lines. The system has 24 expansion loops and seven manholes, 
and includes capped lines for use when facilities are expanded. 

Over 500 tons of GILSULATE will be used for insulating 
and protecting the underground steam pipes. In addition to 
its low thermal conductivity, GILSULATE resists attack by 
acids, alkalies and electrical conductivity and provides excel- 
lent protection against corrosion. For full information on this 
low-cost, poured-in-place insulation, see your local GILSULATE 
distributor, or write our Salt Lake City office. 


SERVICES 
BUNLOINGS 


THE TRIPLE-ZONE INSULATION FOR LIFETIME 
PROTECTION OF UNDERGROUND HOT PIPES 


ULATE 


AMERICAN GILSONITE COMPANY 

Affiliate of Barber Oil Corp. & Standard Oil Co. of California 

Offices at: Municipal Airport P.O. Box 15, Salt Lake City, Utah 
3537 Lee Road, Cleveland 20, Ohio 

Distributors in Principal Countries of the World 

Do you receive Pipe insulation News? Ask to be put on our mailing list. 
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HELPFUL WATER CONDITIONING DATA 


FROM BETZ 





HE formation of deposits within the 

boiler feedline is always trouble- 
some, and frequently can prove dan- 
gerous if deposits develop to the extent 
that they prevent an adequate supply of 
boiler feedwater from reaching the 
boilers. Serious damage can occur to 
boilers due to low water with the conse- 
quent warping, blistering or failure of 
the tubes, and bulging of the tube sheets 
or shell. 

Where feedline deposits have not de- 
veloped to the point that they constitute 
a definite operating hazard, they may 
interfere with the heat transfer in closed 


posits of calcium silicate, magnesium 
silicate and organic compounds of cal- 
cium and iron may contribute to the 
total deposit. Feedline deposits may 
also arise from mechanical conditions 
which permit silt, bits of cloth, gasket 
material, filter medium and other debris 
to enter the boiler feedwater system. 


Calcium Carbonate Deposits 


Deposition of calcium carbonate in the 
boiler feedline will result when the 
PH of saturation of calcium carbonate 
is exceeded. 

The effluent from lime soda softener 
units, operating either in the hot or 
cold, is saturated with respect to cal- 
cium carbonate at the temperature of 
the softening operation. Since the solu- 
bility of calcium carbonate decreases 
with an increase in temperature, cal- 
cium carbonate will be precipitated from 
solution and deposited as scale in closed 





every temperature, an equilibrium con- 
dition exists between the free carbon 
dioxide content of the water and the 
amount of calcium bicarbonate that can 
be held in solution. Even the slightest 
temperature increase may be enough to 
offset equilibrium and result in precipi- 
tation of calcium carbonate deposits. 

Soda ash and caustic soda are fre- 
quently used to establish and maintain 
proper boiler water alkalinity and pH. 
When fed continuously to the boiler 
feedline, equilibrium is upset since both 
soda ash and caustic soda tend to in- 
crease the alkalinity and pH of the feed- 
water. Where a closed heater or an 
economizer is in use, the continuous 
feed of alkaline materials to the boiler 
feedlines will cause calcium carbonate 
deposits, except where the hardness of 
the feedwater is low as in the case of an 
effluent from a properly operated 
zeolite softener. 


BOILER FEEDLINE DEPOSITS 


& this helpful discussion outlines the factors affecting deposit formation 
in the preboiler system and suggests corrective measures. 


heaters or economizers and cause con- 
siderable loss in thermal efficiency. 
Further, in order to overcome the fric- 
tion loss caused by the deposits, in- 
creased boiler feed pump pressure is 
required. Feedline deposits usually inter- 
fere with the normal operation of 
automatic feedwater regulators causing 
abnormal changes in boiler water level, 
resulting in possible carryover of boiler 
water solids in the steam, or low 
water damage. 

Hardness in the feedwater causes scale 
deposits to form on boiler heat exchange 
surfaces. In a similar fashion, hardness 
can also deposit scale in boiler feed- 
water lines. This problem is not unusual 
in boiler feedwater systems using the 
effluent from hot or cold lime soda or 
hot phosphate softeners. After-precipi- 
tation in the effluent from filters follow- 
ing the lime soda units, and less than top 
efficiency in filter operation after hot 
phosphate units, frequently result in 
feedline deposits. Serious corrosion in 
condensate return systems contributes 
to or may be entirely responsible for 
the same difficulty. 

Calcium carbonate and calcium phos- 
phate are the most common constituents 
of deposits in boiler feedlines. Iron 
oxides may also be present and occa- 
sionally under unusual conditions, de- 
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Figure 1—Calcium carbonate scale crystals 
at 450 magnifications 


heaters and economizers when the 
feedwater temperature increases through 
these units. 

The tendency for precipitation of cal- 
cium carbonate is reduced when the 
softened water, after filtration, is diluted 
with condensate. The condensate should 
be added to the softened water after fil- 
tration. If introduced prior to the filters, 
it will merely redissolve the suspended 
calcium carbonate and may not relieve 
the condition of calcium carbonate 
saturation in the filter effluent. 

Raw water, high in hardness due pri- 
marily to soluble bicarbonates, fre- 
quently causes feedline deposits when 
used for boiler feedwater makeup. For 





Figure 2—Distortion of crystals by feed of 
an organic surface active agent 


Any method which will lower the pH 
of saturation will reduce the possibility 
of feedline deposits. Recarbonation, 
continuous controlled feed of acid, and 
use of inorganic and/or organic surface 
active agents are methods commonly 
used to control this problem. 

The continuous and proportional feed 
of acid to a lime soda softened makeup 
water relieves the oversaturated condi- 
tion with respect to calcium carbonate 
and will prevent deposition in the boiler 
feedwater systems. However, careful 
control of acid feed is required, and 
proper feeding equipment is necessary 
to avoid the obvious hazards of 
acid treatment. 
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A much less hazardous and more 
commonly used method for the preven- 
tion of feedline deposits is the use of 
surface active agents. Relatively small 


concentrations of surface active agents, - 


usually not more than 10 ppm, will serve 
to retain calcium carbonate in solution 





Figure 3—Sections of 8-inch diameter feed- 
line showing calcium phosphate deposits 


When the phosphate so fed is in the 
ortho form, the probability of calcium 
phosphate deposit increases. Even with 
the use of a polyphosphate, some re- 
version may take place and deposits 
develop. Thus, depending upon calcium 
hardness, temperature and retention 
time, serious difficulties may arise when 
phosphates are fed through the boiler 
feedline. Introducing the phosphate only 
a few feet outside the boiler drum does 
not prevent deposition of an undesirable 
magnitude over a period of time. The 
speed of deposit formation is dependent 
on feedwater calcium hardness. If 
zeolite softening is used or if the 
makeup water is of a naturally low 
hardness, the speed of deposit for- 


mation is greatly reduced or pre- 
vented entirely. 
The best method of introducing 


phosphate to the boiler water is by 
feeding continuously directly to the 


CAN BE DANGEROUS 


even where an oversaturated condi- 
tion exists. 

The use of surface active agents to 
prevent deposition is dependent on the 
power of the surface active agent to in- 
hibit precipitation of calcium carbonate. 
The crystal distortion produced by or- 
ganic agents is a large factor in retard- 
ing precipitation of calcium carbonate. 
Figure 1 shows, at 450 magnifications, 
calcium carbonate crystals formed at a 
heat transfer rate of 17,000 Btu per sq. 
ft. per hour. Figure 2 illustrates the dis- 
tortion of the crystal formed under the 
same conditions in the presence of an 
organic surface active agent. 


Calcium Phosphate Deposits 
Deposits of calcium phosphate are fre- 
quently encountered in boiler feedwater 
lines. These deposits may result from 
several sources. Where the feedwater 
supply is the effluent from a hot phos- 
phate softener, any increase in tempera- 
ture after the softener will result in 
further precipitation of calcium phos- 
phate in the feedline. Calcium phosphate 
also may be precipitated in the feedline 
where a phosphate base boiler water 
treatment is fed continuously, or in some 
cases even with shot feed through the 
boiler feedline. 
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boiler drum employing a small chemical 
pump. If it is not possible to feed by this 
method, it becomes necessary to resort 
to shot feed or to feed intermittently 
to the boiler feedline. A by-pass shot 
feeder or a timer controlled high 
capacity chemical feed pump can 
be employed. 


Iron Oxide Deposits 
Iron oxides also contribute to or may be 
entirely responsible for feedline deposits. 
Iron present in well supplies used for 
boiler feedwater makeup will be pre- 
cipitated by the increase in temperature 
that takes place in the deaerating feed- 
water heater. The increase in pH value 
of the feedwater as it passes through the 
heater (caused by the expulsion of the 
free carbon dioxide and breakdown of 
the bicarbonate alkalinity of the feed- 
water to produce carbonate alkalinity) 
will precipitate the iron from solution as 
finely divided ferric hydroxide. Inter- 
mittent boiler operation where the 
boilers are out of service overnight or 
over weekends causes a more rapid 
build-up of this precipitated material 
in the feedline. Iron may be present in 
the feedline deposits as a result of cor- 
rosion of the line at the point of deposit 
formation. The deposit may also be 


present as a result of corrosion in steam 
and return lines. 

Iron may be removed from raw water 
by means of several different methods or 
combination of methods. Oxidation by 
aeration or chemical reaction followed 
by coagulation, sedimentation and fil- 
tration will produce an effluent water 
satisfactorily low in iron content. The 
external treatment of the raw makeup 
water to reduce hardness and alkalinity 
will also reduce the iron content. After- 
treatment of the steam to prevent 
carbon dioxide attack has been highly 
successful in reducing return line cor- 
rosion. Filming amines and neutralizing 
amines are most widely used as after- 
treatments in controlling this problem. 
Filming amines which function by 
establishing a nonwettable film on the 
metal surface in the condensate system, 
will protect the return system from both 
carbon dioxide and oxygen attack. 


Neutralizing amines react directly with 
carbon dioxide produced in the steam 
and are effective only against carbon 
dioxide attack. 





A review of the operating conditions at 
your plant is the first step toward pre- 
vention of deposit formation in feed- 
lines, heaters, boilers, and steam and 
condensate systems. A Betz Field 
Engineer will be happy to conduct a 
comprehensive survey and offer con- 
structive recommendations, without ob- 
ligation. Why not call him in today? 


BETZ LABORATORIES, INC. 
Gillingham & Worth Streets ¢ Phila 24, Pa. 

















@ CONSULTANTS ON INQUSTRIAL WATER PROBLEMS 








eady for 








Firebox, scotch-type, and package boilers Mechanical draft fans for induced Balanced-flow surface condensers for con- 
for heat, steam, and industrial power. and forced draft duty in power plants. densing turbo-generator exhaust steam. 
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bids on power-plant equipment? 


Be sure one of them is from 


American-Standard Industrial Division 


HERE’S WHY: You get one-source passes the six major fields of air condi- 
responsibility for quality and perform- tioning, heating, ventilating, heat trans- 
ance in equipment designed, en- fer, dust collection, and fluid drives. 
gineered, and manufactured to work Contact our nearest office. American- 
together. Combining three American- Standard Industrial Division, Detroit 
Standard* divisions—American Blower, 82, Michigan. In Canada: American- 
Ross Heat Exchanger, Kewanee Boiler Standard Products (Canada) Limited, 
— the new Industrial Division encom- Toronto, Ontario. 





Fluid drives for adjustable-speed control Dust collectors and precipitators for Standard and engineered heat exchangers 
of feed-pump flow and fan volume. recovering fly ash, eliminating dust. and feedwater heaters for every duty. 





* Ammnican-Standard and Stardard » are trademarks of American Radiator & Standard Sanitary Corporation. 


|American-Standard 


INDUSTRIAL DIVISION 





AMERICAN BLOWER PRODUCTS « ROSS PRODUCTS « KEWANEE PRODUCTS 


For more data circle 526 on Post Card 
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DE LAVAL 
CENTRIFUGAL for high-pressu re 


PUMPS | Sar oe 





| descaling at Lukens Steel 


Latest successful technique of high-p 
is now being performed in this modern 
-designed by Mesta Machine Co. 


The initial high-pressure descaling operation uses De Laval 
split-case multi-stage pumps as shown in the photograph below. 
Each pump supplies cold water at 1000 gpm and 1600 psig. 
Electric motors rated at 1750 hp drive the pumps through speed - 
increasers which raise the speed from 1200 rpm to 4250 rpm. 


De Laval pumps also serve Lukens on a 1200 psig descaling 
‘system in another section of the Coatesville, Pa. mill. 








of 1000-1200-1600 psig and capacities to 2200 gpm. 


Steam Turbine Company 


316 MNOTTINGMAM WAY, TRENTON 2, NEW JERSEY 
Me i : ae snes 





: you guarantee 
= _ an atom? | 


n with countercurrent distribution apparatus used to study moderator-coolant for Organic Power Reactor. 


Begin with the knowledge of experienced scientists... 
conduct a seven-year research and development program 

. collect a wealth of solid operating experience. Result: 
CUARANTEED PERFORMANCE of a nuclear power reactor, 
designed by Atomics International to help meet the world’s 
power needs. 

This is the Oncanic Power REacToR—outgrowth of 
research and development on the organic system and opera- 
tion of the Organic Moderated Reactor Experiment (OMRE) 
conducted by Atomics International for the U.S. Atomic 
Energy Commission. 

Outstanding advantages of the ORGANIC POWER 
REACTOR: Low capital investment + Low cost opera- 





tion * High inherent safety and flexibility * Reliability 
resulting from 

* Non-corrosive moderator coolant * Low pressure system 

* Conventional, off-the-shelf components and materials 

* Easy access during operation 


Atomics International is ready to furnish complete 
Orcanic REAcTOR electric power plants, including fuel 
elements, in a wide range of power levels. An experienced 
field staff will assist with initial plant operation, personnel 
training and maintenance procedures. 

For details contact: ATomics INTERNATIONAL, Canoga 
Park, California, U.S.A. Cable address: ATOMICs. 








> ATOMICS INTERNATIONAL 


v% 
Se 
A DIVISION OF NORTH AMERICAN AVIATION, INC. 
PIONEERS IN THE CREATIVE USE OF THE ATOM 
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Nuclear Reactors vs Steam boilers. A nuclear power reactor is often likened to 

a steam boiler. In a nuclear power plant the reactor is primarily a source of 
heat; it takes the place of the conventional coal, oil, or gas-fired furnace and 
boiler. The remainder of the power system — the turbines, electric generators and 
auxiliary machinery —— all remain essentially the same. 





A nuclear reactor, however, is quite different from a furnace. The 
amount of energy contained in the fuel in the furnace of a conventional boiler is 
extremely small — no more than can carry the load for a very short period of 
time, a few seconds or a few minutes, depending upon the type of firing system 
used. A conventional furnace has to be fed continuously. A nuclear reactor, on 
the other hand, carries enough energy in the fuel constituting the core to 


operate a large power plant for many months, or even years on end, without 
replenishment. As an example, the initial core for the reactor for the first 
nuclear—powered merchant vessel, the N/S Savannah, will be able to operate the 
22,000-hp ship under normal conditions for at least three and one-half years 


before it needs replacement. 


The concentration of energy in the core of a power reactor is almost 
beyond belief ——- it staggers the imagination. Consider the fact that a quarter 
of a cubic inch of uranium-235 —-— a piece the size of a small eraser — contains 


as much energy as 5000 cu ft of coal. 


It is this enormous quantity of stored energy in the fuel elements of 
a nuclear reactor which makes a reactor completely different from an ordinary 
steam boiler installation. While it is impossible for a nuclear reactor to 
explode in the way that an atomic bomb explodes, the energy rise in a reactor 
can be so rapid as to melt, or even vaporize, the entire core and surrounding 
structure. In such an event, dangerous radioactive fission products would be 
released to the environment, thereby making large areas uninhabitable for an 
extended period of time. Because this danger has been recognized from the be- 
ginning, the entire aim of nuclear reactor designers has been to design reactors 
with such safety features as to make nuclear accidents virtually impossible. 


Nuclear Instrumentation. It is this aspect of reactor operation that makes the 
control and instrumentation completely different from the control and instru- 
mentation of a conventional boiler and furnace. A boiler furnace is controlled 
by varying the fuel feed and the amount of air for combustion, i.e., the draft. 
This can be done automatically in accordance with the steam demand. 





In a nuclear reactor of the heterogeneous type, the fuel cannot be 
varied; the amount in the core remains fixed. The power level in a reactor is a 
function of the number of neutrons —— the neutron flux. This in turn is a function 
of the position of the control rods, and in some types of reactors, the density 
of the moderator. In a water-cooled and moderated reactor, for example, the 
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density of the water has a controlling influence on the neutron flux and, 
therefore, on the reactivity of the reactor. 


in error, 


So, in a nuclear power reactor it is essential that every means be 
provided to monitor and control the neutron flux between close limits. This can 
be done manually, but means should be provided so that if the manual control is 


automatic control comes into action. 


The neutron flux in a reactor varies enormously between the cold or 
shutdown condition and full power operation. When a reactor is started (ini- 
tially), the neutron population is extremely low and it takes the most sensitive 


instruments to detect it. At full power, however, it may be a million or even 
ten million times as great, and then less sensitive instruments are needed. So 
there is no single instrument that will measure and indicate the full range of 
neutron activity in a nuclear reactor. Instead, a series of instrument chains 
are provided, one chain coming into play where another leaves off. Such an 
instrument chain is shown in Fig. 1, which actually gives the range of nuclear 
instrumentation of the Experimental Boiling Water Reactor (EBWR) at Argonne 
National Laboratory. It will be noted that in this case the neutron flux varies 
from 2 neutrons per sq cm per sec to 2 x 10" n/cm*/sec — a range of te 


billion! 


In this diagram counters Nos. 1 and 2 are capable of measuring neutron 


and this has 


Ionization VU. 


flux from 2 to 2000 neutrons per sq cm per sec. Then the electrometer takes over, 


*nge up to 200 million neutrons per sq cm per sec. 





a cylindrical chamber, 


.ef3. The most important instrument in nuclear reactor control is 
the neutron-sensitive ionization chamber. Ordinary ionization chambers — those 
not sensitive to neutrons — are very simple instruments. They were used by 
Madame Curie and by Rutherford as early as 1898 and 1900 in some of the earliest 
studies of radioactivity. A typical chamber is shown in Fig. 2. It consists of 
the walls of which serve as one electrode, and a thin 
metal rod as the other electrode. The nature of the gas in the chamber depends 
on the particular purpose intended for the instrument; it may be air, C0:, 

argon, among others. The potential across the electrodes is adjusted so that 
normally the gas does not conduct electricity. 


Suppose, now, that a single alpha particle or beta particle, or in 





fact, any ionizing radiation enters the tube. This will cause ion-—pairs to be 
produced and the applied voltage will cause the positive ions to travel toward 
the negative electrode, while the negative ions will be attracted toward the 
positive electrode. As a result, charges will collect on the electrodes and an 
instrument will indicate a pulse of current. The amount of charge collecting on 
the electrodes is, of course, extremely small and the pulse must be amplified 
by means of an electronic amplifier before it can be indicated on a meter. 


Neutron—sensitive Ion Chambers. The type of ion chamber just described, will not 
respond to neutron radiation, however. In order to measure neutron flux it is 








INSTRUMENT RANGE 











5. GALVONOMETER 
6.LOG METER 


FLUX AT CHAMBER 
INSTRUMENT, CURRENT, 
WATTS nAcm*)sec) AMP 
2x1o* 2x10” 2xi0~* 
2x10" 2x1I0* 2xI0"° —NORMAL 
2xio® 2x10*® 2xI0* 
| 2x10® 2x10’ 2x10’ 
2x10* 2x10 2xI0° 
2x10 2x10° 2xI0° 
200 2x1io* 2x10 
20 2x10® 2xio""' 
2 200 2x10" 
0.2 20 2xI0" 
0.02 2 e2xo"* 
| COUNTER NO.! 
2.COUNTER NO.2 
S.ELECTROMETER 


7.SAFETY TRIP NO! 


IONIZATION CHAMBER 














(= 














—ii]-1}i RS 





‘\ 


ELECTRONIC AMPLIFIER 











4. MICROMICROAMMETER 6.SAFETY TRIP NO.2 
9. SAFETY TRIP NO.3 














44 


Fig. 1 Fig. 2 
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necessary to make use of charged particles produced by the interaction of 
neutrons, that is, neutrons can be made to produce alpha particles from other 
elements. The most common instruments for the detection of slow neutrons in a 
reactor utilize the reactions of neutrons with an isotope of boron — boron-l0. 
The reaction involved is this: 
5B + on) —> gli” + oHe* + 2.5 Mev 

Thus, the absorption of a neutron by the nucleus of boron-10 results in a lithium-7 
nucleus and an alpha particle (helium nucleus), with the release of 2.5 Mev of 
energy. This energy is carried off as the kinetic energy of the lithium nucleus 
and the alpha particle, and this produces considerable ionization in their tracks. 

To take advantage of this process in reactor instrumentation, an 
ion chamber containing boron-10 is used. Such chambers are similar to the simple 
chamber already described although they have somewhat different dimensions, and 
they are usually filled with boron trifluoride gas. 


One advantage of this type of ion chamber is that it discriminates 
against other types of radiation, such as gamma radiation. When a reactor is 
started initially, that is, before it has ever been operated at any power level, 
it is desirable, of course, that the detecting instruments measure all types of 
radiation. However, as the reactor is brought up to power, it is important to 
count only the neutrons. In this type of counter, the neutron-alpha reaction 
in B” produces 4 x 10“ volt pulses in a normal circuit. Gamma radiation, on 
the other hand, produces pulses of 10° volts for similar conditions. Thus, a 
factor of 400 is available for discrimination against gamma radiation. Counters 
of the boron-—fluoride variety have efficiencies of about 10 per cent, that is, 
they give 10 counts for every 100 neutrons entering the chamber. 


For measuring neutron flux at higher levels somewhat different types 
of detectors are used. The useful range of the ion chambers described is usually 
exceeded as soon as the reactor becomes critical or supercritical. Beyond that 
range neutron ion-—current chambers are used. The principle involved in these 
ion-current chambers is not essentially different from the ion counters, but the 
construction is quite different. They are larger and usually consist of multiple 
plates, somewhat similar to the plates in a fixed air dielectric capacitor. 
Alternate plates carry opposite charges. In some cases the chambers are filled 
with BF, (boron trifluoride) gas, whereas in other types the boron-10 is 
coated on the plates. Chambers of this type can be connected directly to a meter 
movement relay with a 20 x 10° amp full-scale range and thus, form a reliable 
trip circuit element, but in practice they are used with a variety of instrument 


chains. 





Other types of neutron detectors are available; for example, fission 
pulse chambers in which the ionizing effect of the fission products resulting 
from the fission of uranium is utilized. These chambers have surfaces coated 


with enriched uranium. 
A simple schematic re- 


actor control system is shown in 
































Fig. 3. This shows two neutron 
detectors connected in parallel and 
DISCRIM-| LINEAR | ¢) ipper supplying the input to a pre- 
Ce gt | _ - i. amplifier. The pre-amplifier is 
usually installed very close to the 
Senve —- COMPARATOR fe —_—_e reactor so as to keep the length 
5 of the leads between the detector 
eke neiogs and the pre-amplifier to within 12 
a or 14 ft. The pre-amplifier is 
connected to the instruments in the 
—[preaue | control room by co-axial cable. In 
the control room the pulse signal 
is clipped (the pulse has a long 
oii ied tail which is cut off, thus per- 
mitting higher counting rates), 








Fig. 3 then amplified and passed through 
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a discriminator and sent to the display, which may be audible, visual or both. The 
output of the amplifying system is also fed to a comparator where the neutron 
level is compared with desired power level. This produces an error signal which 
causes the servo motor to move the control rod in the proper direction. 


The control system, therefore, effects the following transformations: 
(A) The reactor transforms a reactivity factor, determined by the control rod 
position, into a neutron density or power level value. (B) The neutron detector 
together with the amplifiers transform this neutron density into an electrical 
potential. (C) The comparator combines this potential with the power demand 
signal to produce an error signal, which may be either positive or negative. 
(D) Finally, the servo mechanism transforms the error signal into the desired 
new position of the control rod. 


A closed loop of this type is not unlike a similar closed loop used 
in the control of conventional coal, oil, or gas-fired boilers. In the latter 
case, the control is effected by varying the fuel feed or the combustion air 
supply or both. In the case of the reactor, nothing can be done about the fuel — 
it is already in the reactor. It is, however, possible to vary the neutron flux 
by absorbing more or less neutrons in the control rods. This is comparable to 
some extent to increasing or decreasing the combustion air to a furnace. In the 
operation of a reactor it is the neutron atmosphere that determines the power 


level. 


The great difference between the operation of a reactor and a boiler 
furnace lies in the speed of the nuclear reaction. The fission of uranium is a 
virtually instantaneous process, and the power level of a nuclear reactor can rise 
from zero to many millions of kilowatts in a small fraction of a second. One 
may wonder, therefore, why it is possible, by means of mechanical control rods, 
to keep a power reactor under control. It might be thought that the neutron 
density and the energy output would increase with such extreme rapidity that no 
mechanical control, even if automatic, could be sufficiently rapid. 


If nature had not been considerate in this respect, it would have been 
extremely difficult, if not impossible, to control reactors. The reason lies in 
the mechanism of delayed neutrons — in the fact that in the process of fission 
not all of the extra neutrons (about 2.5 per fission for U-235) are emitted at 
the instant of fission. While over 99 per cent of the neutrons are emitted 
instantaneously, a very small number, about 0.75 per cent, are delayed over a 
period of severai minutes. It is the emission of these delayed neutrons that 
makes it possible to control nuclear reactions, since the delay gives the 
mechanical control rods time to work. Usually, the temperature and coolant flow 
changes in a power reactor are so heavily damped in comparison to the nuclear 
power that there is little virtue in extremely high-speed operation of the 
normal control rods. Increase in rod speed adds nothing to the turbine response. 
It is, however, desirable and necessary to have the safety (scram) rods operate 


as rapidly as possible. 





REPRINTS Reprints of the ATOMICS sections from POWER ENGINEERING for the six months from January to 
OF June 1959 will be available about the middle of July 1959. Only enough of these will be printed, 
however, to take care of advance orders. They will be available at $1.00 per copy. If you want 

ATOMICS one of these reprints, please fill in the following form and send it to 
Editor, ATOMICS, “% Power ENGINEERING 





@ 308 E. James St., Barrington, Illinois 
CJ Enclosed is my $1. Please send me the reprint as soon as it is ready. 
Dn cnadhdhesdtdéoes bb >edesedsehddds ebbasenebehenesrdsdkensencedceidues 
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“Buffalo” Type 
“BLH” Fan 


HIGH EFFICIENCY OVER BROAD OPERATING RANGE 
PROBABLY YOUR BEST CHOICE FOR M.D. FANS 


Does your mechanical draft installation require a fan that 
delivers peak-efficiency performance over a broad range ? 
A fan that will give you this with the greatest possible 
long-range economy ? 

Then the “Buffalo’”’ Type “BLH” is the fan you’re 


looking for. 


The “Buffalo” Type “BLH” Fan maintains a high 
mechanical efficiency over a very broad operating range. 
And it does this smoothly, quietly and most econom- 
ically because of a number of important “Buffalo” design 
factors: _ 

e Streamlined housing is uniquely engineered to provide 
smoothest air flow, highest possible static conversion and 


BUFFALO 





excellent pressure distribution at fan outlet. 


e Minimizing turbulence are the smooth inlet bell, direc- 
tional inlet vanes (standard, matching variable inlet vanes 
are optional) backward-curved blades, rotor flange curved 
to match inlet bell and the gradually divergent outlet. These 
features also result in extremely efficient performance and 
outstandingly stable operation from free delivery to shutoff. 


e The 82 year old “Buffalo” reputation for rugged, depend- 
able construction insures long, maintenance-free life. 


If you’re looking for this kind of efficiency and economy 
in a mechanical draft fan, call your nearby “Buffalo” 
engineering representative. Or write us for Bulletin FD-905. 


FORGE COMPANY 


Buffalo, N.Y. 
Buffalo Pumps Division ¢ 


Buffalo, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING + AIR CLEANING + AIR TEMPERING + INDUCED DRAFT + EXHAUSTING + FORCED DRAFT + COOLING + HEATING + PRESSURE BLOWING 


For more data circle 529 on Post Card 
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— EDWARD FIG. 848 
GLOBE VALVE 
ILLUSTRATES 
VALVE SELECTION PRINCIPLES 





1 ANGLE VALVE 2 UNIVALVE* —Fig. 3 BLOW-OFF VALVE—Fig. 
Fig. 2699, 600 Ib at 2224, 1500 Ib. at 1050 F 641, straightway valve (also 
9OOF (2000 Ib WOG) (3600 ib WOG) or 2500 available as angle valve) 

ib at 1050 F (6000 Ib 300 Ib at 850 F, 

WOG) with outside 600 Ib at 850 F, 


with union bonnet, inside 


screw, replaceable seat, 


knobbed handwheel, ] -: | screw, Impactor* handle 1500 ib at P y < f : 

and screwed ends. i , seal-welded bonnet, ty 850 F, with ds ’ 

Sizes %" to 1”, P integral seat and —_— integral Stellite = 
socket welding ends. Sizes to 22”. seat, flanged 


ends, bolted bonnet. Sizes to 22”. 





What’s New from Edward Valves 


New Products . . . Solutions to Problems. . . Information on Steel Valves from Edward, 
Long-Time Pioneer in the Field! 





HOW TO SELECT FORGED STEEL VALVES 


When you need forged steel 
globe or angle valves (2%%” and 
smaller) for high-pressure and/or 
high-temperature applications, 
you can save money on your in- 
stallations as well as reduce fu- 
ture maintenance expense by 
making sure you select the 
proper valve. Here are a few sug- 
gestions. 

VALVE CONSTRUCTION DETAILS 
{See large illustration, opposite page) 

Valve Handwheel or Handle should 
be large enough to operate valve 
easily. Wheel spokes help keep hand- 
wheel cool. Knobbed design permits 
tight grip even with greasy gloves. 
Impact type handle will be helpful in 
obtaining tight closure for valves 11% 
to 22 in. 

Yoke Bushing material should be 
checked. High-strength aluminum 
bronzes are usually best. Look for 
ample thread engagement between 
bushing and yoke and between bush- 
ing and stem. 


Gland-Stuffing Box—Stuffing box 
with bolted gland assures good pack- 
ing compression; hinged bolts swing out 
of the way but don’t get lost. Be sure 
to get stainless steel bolts for maximum 
resistance to rusting, and for easy ad- 
justment even after years of service. 
Packing chamber should be deep and 
not excessively wide. 


Bonnet Joint of bolted construction 
is easiest to work with. You can disas- 
semble and reassemble with pocket- 
size tools. Union bonnet is compact and 
usually less expensive for smaller valve 
sizes, but is not recommended for high 
temperatures. Bonnet gasket of soft 
iron performs well in most services but 
spiral wound metallic-asbestos gaskets 
are superior in high temperature serv- 
ices. For extreme pressure-temperature 
services welded bonnet joints for per- 
manent tightness are desirable. Seal- 


welded type bonnet has advantage 
over fully welded design because it 
permits disassembly and reassembly. 


Seat-Disk Joint—An integral hard- 
faced seat is generally regarded as 
superior to screwed seat construction 
because it eliminates body-seat leak- 
age and retains hardness under tem- 
perature. A hard faced disk or disk of 
special alloy is desirable in high tem- 
perature services; but 13 per cent 
chromium stainless steel is an excellent 
all purpose material below 750 F. 


Other Features to Evaluate— Valve 
compactness is important because you 
frequently find small piping located in 
crowded quarters. Inclined bonnet 
globe valves are less likely to erode 
due to high velocities—have less pres- 
sure loss. Valves of “inside screw’’ de- 
sign (stem threads below packing 
chamber) are usually lower priced and 
give good service where temperature 
is not too high and where line fluids 
are free of sediment. But, best design 
and materials are useless without ex- 
perienced workmanship and rigid 
quality control. 


VALVE APPLICATION SUGGESTIONS 
First, determine whether a 
standard valve will do the job 
before ordering expensive special 
designs. (Your Edward Repre- 
sentative can help you decide.) 
Often a slight modification of a 
standard valve, or a combination 
of standard valves, will do the 
job. Here are some facts about 
types of standard valves and their 
application: 


@ For many services, angle valves [illus- 
trated by valve #1) reduce installa- 
tion cost, minimize pressure drop, im- 
prove operational convenience. All 
Edward forged steel stop and stop- 
check valves from %” to 242” sizes 
are available in the angle version. 


@ For high temperature, Edward forged 
steel valves with seal-welded bon- 
nets (#2) permanently maintain pres- 
sure tightness without periodic tight- 
ening of bonnet joints. 

For blow-off service, or wherever 
double valving is required, select sets 
of valves of the same basic type 
with hard-faced seating surface for 
dependability, longer life and inter- 
changeability of parts (#3). 

For permanent tightness, select an 
instrument valve (#4) with corrosion- 
erosion resistant hard-faced seat or 
a valve with stainless steel body. 
Bonnetless design requires less main- 
tenance. 

Piston-type check valve (#5), avail- 
able with union, bolted, or seal- 
welded cover, is best for most serv- 
ices because it will seat tighter, has 
easily repairable seat face. 
Modern globe and angle stop valves 
(shown here) are more dependable 
than gate valves where repeated 
drop-tight closures are required, may 
be used for approximate flow regu- 
lation and moderate throttling. 


YOUR EDWARD REPRESENTATIVE 
will be glad to give you the 
complete story on these features, 
plus the many other advantages 
of Edward valves—such as posi- 
tive, pressure-tight backseats, 
self-centering disks, special stem 
and packing materials, and 
many others. Edward builds a 
complete line of cast and forged 
steel valves for pressures to 
10,000 Ibs. For additional infor- 
mation write to Edward Valves, 
Inc., 1202 W. 145th Street, East 
Chicago, Indiana. Subsidiary of 
Rockwell Manufacturing Com- 
pany. Represented in Canada 
by Lytle Engineering Specialties, 
Ltd., 360 Notre Dame St., W., 
Montreal 1, Quebec. 





4 INSTRUMENT 
VALVE—Fig. 952Y, 
600 Ib or 2500 Ib 
at 850 F (6000 Ib 
WOG) with swing 
bolted gland, socket 
welding ends, no 
bonnet joint. 

Sizes %" to 1”. 


5 CHECK VALVE—Fig. 5538, piston 
type, 1500 Ib at 1050 F (3600 

ib WOG) bolted bonnet, 

screwed ends, integral 

Stellite seat. Sizes 

%”" to 2”. 


*T.M. Reg. U.S. Pot. Off. 
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EDWARD STEEL VALVES 


RocKWELL® 





Catalog 14 contains full data on the complete Edward 
line of forged and cast steel valves from %” to 18"; in 
globe and angle stop, gate, non-return, check, blow-vff, 
stop-check, relief, hydraulic, instrument, gage ond special 
designs; for pressures up to 10,000 Ibs: with pressure-seal, 
bolted, union or welded bonnets, with screwed, welding 
or flanged ends. 











HAGAN NEWSLETTER 


Behind the Panel 


MIDWEST UTILITY GETS POWRMAG COMBUSTION CONTROL SYSTEM 


Another Hagan electronic solid state combustion control system has been contracted for by a 
Midwest utility for a new unit to be completed in 1961. A single furnace, single drum boiler, 
it will operate at 2200 psi and 1010 FIT, and have a maximum continuous capacity of 2,310,000 
lb/hr steam. The Hagan systems will control combustion, fuel flow, air flow, furnace draft and 
pulverizer temperature and suction. Hagan's PowrMag (magnetic amplifier) components will be 
used for most control functions and the entire system will be solid state. Main reasons for 
the selection of the Hagan systems were low maintenance requirements, high accuracy and 
stability, and Hagan's experience. (Item H-1) 


HAGAN METER AUTOMATICALLY COMPUTES "BLAST UNITS" TO BLAST FURNACES 


At a leading steel company, air delivered to blast furnaces is charged to the Blast Furnace 
Department in terms of "blast units." A blast unit is a measure of work required to compress 
the air by turbo-blowers and is equivalent to 1000 kwh of electrical energy, or approximately 
3,415 Btu. Blast units are calculated in terms of standard cfm air flow corrected to 

15 psi gage. A common method is to integrate total air flow from air flow charts by the use 
of a planimeter and correlate with the pressure chart to 15 psi gage by applying certain 
correction factors. This method is laborious and subject to error. 


However, since the installation of the Hagan Blast Unit Meter at an Eastern plant of this 
steel company, blast units are obtained automatically and precisely. Pneumatic signals, 
proportional to standard cfm and blower discharge pressure, are transmitted to the blast 

unit meter. The computing mechanism within the meter integrates and records blast units. 
Operating personnel now have an accurate and continuous record, eliminating compromise figures 


and manual checking. (Item H-2) 


HAGAN POWRLOG TEMPERATURE CONTROLS FOR GLASS FURNACES 


Fed with raw materials of special quality for the production of glass cloth, these furnaces 
must maintain extremely accurate temperatures in each of three sections. Initial melting is 
performed in the melter, maintained at 2800F. From there the glass flows to the refiner (2200F), 
and then to the forehearth (2200F), where the bushings through which the fiber is drawn 

are located. Hagan PowrLog units, with a suppressed range of 1600F to 3000F, take indications 
from Type R thermocouples and maintain required temperatures within 5F. Eight furnaces are 
under Hagan control as well as eight recuperators. Trouble-free operation, minimum maintenance 
and quick delivery were some of the factors which influenced the choice of Hagan as the 
supplier for these systems. Where even closer control is required, it is interesting to note 
that Hagan PowrAmp temperature controllers, sensitive to thermocouple fluctuations of 
one-millionth of a volt, are used to control bushing temperatures. These are held 

within 0.25F. (Item H-3) 


GAS MIXING STATION GOES ON FULL AUTOMATIC IN HALF A DAY 


This system normally utilized natural gas, but since a propane-air mixture must be used as 
standby, a gas mixing station was installed. Key item in the station was a standard Hagan 
Dual Ring Balance meter equipped with ratio control. Flow to equipment in the gas line is 
measured by one ring. This signal is used to control the flow of propane, which is measured 
by the other ring. The established ratio, resulting in a 1200 Btu propane-air mixture, is 
maintained throughout the range of the meter. This type of proportioning control is exact and 
is useful in a great many applications, including chemical feed and combustion control. The 
meter was installed and placed on full automatic in half a day's time. When, at a later date, 
demand on the station changed, the Hagan meter was changed to the new, higher range by a 
simple and easily made field adjustment. (Item H-4) 
































HAGAN CHEMICALS & CONTROLS, INC. 
Hagan Building, Room 707, Pittsburgh 30, Pennsylvania 
In Canada: Hagan Corporation (Canada) Limited, Toronto 
European Division: Via Flumendosa No. 13, Milano, Italy 
If you would like more information on any of the above items, check the appropriate box below. 


[) Item H-l 0 Item H-2 (1 Item H-3 0 Item H-4 
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LONG LIFE WITH NO LUBRICATION... 


* 


The Joy T-block design 
compression rings are an 
exclusive Joy feature with 
patents pending. 


exclusive [- 


doubles life of piston rings 
on JOY oil-free compressors 


All Joy oil-free compressors are equipped with carbon- 
graphite piston rings of T-block design. They require 
no lubrication and compensate automatically for 
wear. Blow-by is virtually eliminated for the life of 
the ring. Brass expanders and stainless steel springs 
operating in teflon sleeves provide the piston rings 
with controlled pressure evenly distributed on the 
cylinder walls. Result: “‘bug-free’’ operation and free- 


dom from corrosion. Compressor owners report ring 
life of 8000 operating hours, and more. 

If your operations require oil-free compressed air, 
whether for instrumentation or for processing, get 
complete details from Joy. A complete line of oil-free 
compressors is available from 95 to 3600 cfm, 15 
to 600 hp. 

Ask for free bulletin 301-56C. 


AIR MOVING EQUIPMENT FOR ALL INDUSTRY 





as” 


Dust Collectors 








Compressors 





Joy Manufacturing Company 
Oliver Building, Pittsburgh 22, Pa. 


In Canada: Joy Manufacturing Company 


Ready-Span Fans and 
(Canada) Limited, Galt, Ontario 


Conveyor Blowers 











wew | 75te-s0! 
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CONSTRUCTION NEWS 






New 
Sprankles Bldg, Knoxville, Tenn, has announced contract award 
in excess of $10,000,000 to the Babcock & Wiicox Co, Boiler Div, 
161 E 42nd St, New York, N. Y., to provide the boilers and auxil- 
iary equipment for the agency’s Colbert Steam plant to be lo- 


Tuscumbia, Ala.— Tennessee Valley Authority, 


cated here. Contract included cost of renting special tools and 
rigging equipment necessary to install the boilers to be used with 
the 500,000-kw turbine megrog' which TVA has agreed to 
pure hase from a British firm, C. Parsons, Ltd. Work will get 
under way soon for completion by eed 1962. 


Fairbanks, Alaska — The Senate Public Works Committee 
has directed Army Engineers to go ahead with a study on the 
proposed construction of Ramport Canyon Dam, to be built on 
the Yukon River, 90 miles northwest of this city. When com- 
pleted, it will be the nation’s largest hydroelectric facility and 
a lake so large that meteorologists claim it will help 
warm interior Alaska. Preliminary reports from the Chief of 
Army Engineers, Brigadier General E. C. Itschner, indicates a 
schedule of 13 years between the start of planning and completion. 
By that time it is estimated that the new state will have a popu- 
lation in excess of 2,000,000. 


will create 


Eureka, Calif. — Pacific Gas & Electric Co, 245 Market St, 
San Francisco, Calif, has announced filing of a formal application 
with the U. S. Atomic Energy Commission for permission to 
build proposed Humboldt Bay Atomic Energy Power Plant near 
here, and previously announced in these columns. Company 
plans to begin construction work in the spring of next year. Appli- 
cation filed with the AEC seeks permission to build a 50,000-kw 
power reactor which is expected to produce power at a substan- 
tially higher capacity later. Plant will require about two years 
to build and will cost an estimated $20,000,000 upon completion. 
Application was also filed with the California Public Utilities 
Commission. 


Los Angeles, Calif. — Southern California Edison Co, 601 
W Fifth St, this city, has authorized the expenditure of more 
than $110,000,000 to go toward new generating facilities and plant 
equipment this year, following an expenditure of $151,000,000 
in 1958, with completion of two generating units with an operat- 
ing capacity totaling 435,000 kw at company’s Huntington Beach 
Station. A third unit with an initial capacity of 220,000 kw has 
heen authorized at this location, and contract for construction 
has been placed. New unit, cost of which was not announced, is 
expected to be placed in line before 1962. 


Hartford, Conn. — Connecticut Light & Power Co, 266 
Pearl St, he as announced plans for improvements and extensions 
of company’s distribution facilities in service areas, to cost in 
excess of $3,000,000. Work will include transmission lines from 
Derby Tap to Beacon Falls, from Glenbrook to Norwalk rebuild- 
ing and converting 69-kv transmission line from Montville to 
Willimantic to 115-kv capacity. Work will also include a new 
transmission line to Southington, Conn, where a new substation 
is already under construction. Work is under way. 


Wilmington, Del. — Delaware Power & Light Co, 600 
Market St, has announced plans for the expenditure of approxi- 
mately $93,000,000 for expansion of power generating facilities, 
distribution lines, and other company facilities over the next five 
year period. Construction and new equipment will enable com- 
pany to meet fast growing requirements of the Delmarva Penin- 
sula. Major undertaking in the program is the addition of a 
150,000-kw steam-electric generating unit at company’s Edge 
Moor Power Station. Construction is planned to get under way 
in the summer of next year for completion by about 1962. 


Chicago, Ill. — Commonwealth Edison Co, 72 W Adams St, 
has announced contract awards for a new steam-electric generat- 
ing unit that will increase capacity of company’s Waukegan 
Station to more than 1,000,000 kilowatts. Bechtel Corp, San 
Francisco, Calif, has been named construction engineer of the 
project; Westinghouse Electric Corp, Pittsburgh, Pa, will furnish 
the turbine generator; and Combustion Engineering Co, Inc, 
New York, N. Y., will supply the boilers and auxiliary equipment. 
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Gutten Fone - — City Council of the City of Gutten- 

berg, City H plans under way for the construction of new 

ler room nd fac faction at Guttenberg Municipal Hospital, this 

a y. Plans call for the erection of a two-story steel frame masonry 

boiler room 91 ft wide and 133 ft long to house new boilers and 

auxiliary ee. Work will get under way late = year for 
completion by late 1960. Estimate of cost is $500,000 


Wichita, Kans. — Kansas Gas & Electric Co, 201 North 
Market St, has plans under consideration for the construction of 
new power plant in West Wichita. Large tract of land was recently 
acquired for the pur and company pro to construct 
the first unit with an initial capacity of 1 kw in the spring 
of 1960. Installation of the new unit at this station to be known 
as the Gordon Evans Power Plant is reported to cost $8,000,000. 


Morristown, N. J. — Jersey Central Power & Light Co, 501 
Grand Ave, Asbury Park, N. J., has authorized plans for the con- 
struction of a new headquarters building and administration 
facilities on large building site here. Company has awarded con- 
tract to the William Blanchard Co, 45 Poinier St, Newark, N. J., 
estimated to be about $3,000,000 for construction of the facility. 


Cleveland, O. — Cleveland Electric Illuminating Co, Illumi- 
nating Bldg, this city, has announced plans for a major expansion 
which involves a major rebuilding and modernization of com- 
pany’s Lake Shore Power Plant. Older parts of the present plant 
will be torn down to make way for the installation of a new 
250,000-kw steam generating unit. New unit will replace a com- 
bination of seven turbines and 36 steam boilers and will be one 
of the largest in the country supplying power needs for more 
than 300,000 homes. Operating target date is scheduled for the 
summer of 1962 and the cost reported to be about $40,000,000. 


Saxton, Pa. — Formation of a new corporation to spearhead 
development of a small nuclear reactor to power a Pennsylvania 
generating plant was anne jointly by the New Jersey Power 
& Light Co, Dover, N. J. and Jersey Central Power & Light Co, 
of Asbury Park, N. J. A water type reactor will be constructed by 
Westinghouse Electric Corp, Pittsburgh, Pa, and will be located 
in a sparsely populated area in a mountainous region of Bedford 
County, near here. Steam, or heat energy, resulting from opera- 
tions of the nuclear reactor, will be used to drive existing turbine 
generators in the Saxton generating station of the Philadelphia 
Electric Co. Company officials expect the research and develop- 
ment program to extend over a seven-year period. 


Knoxville, Tenn.— Tennessee Valley Authority, New 
Sprankles Bldg, Knoxville, Tenn, has announced that the agency 
has requested bids, foreign and domestic, on 16 massive new steam 
turbine-generators. The Authority is seeking bids on new ma- 
chines which will have a total rated capacity of more than 6,000,- 
000 kilowatts or some 12 times more than the value of award 
which went to C. A. Parsons, a British concern, and thereby 
touched off an international controversy. 


Oak Ridge, Tenn. — Atomic Energy Commission has re- 
vealed plans by Vitro Corp, 261 Madison Ave, New York, N. Y., 
for the erection of a pilot plant here, at Oak Ridge National 
Laboratory, for chemically reprocessing radioactive material 
from nuclear power plant fuels. Commission plans to combine 
three existing chemical pilot plants with new facilities consisting 
of a central structure to house operating and administrative 
areas; a process cell block and sampling gallery; a storage canal 
and unloading pit including a demineralizer an decontamination 
pit. Work planned will also involve modification of existing 
facilities already located here. Cost reported in excess of $3,500,- 
000. Work begins late this year for completion by early 1961. 


Hanford, Wash. — The Atomic Energy Commission has an- 
nounced plans for the construction of a large plutonium-producing 
reactor that could eventually be converted into one of the largest 
atomic power plants on large site here recently selected for the 
purpose. As a dual purpose reactor producing plutonium for ——. 
ons as well as electricity, the plant would rank “pony the Oy a 
in the world with a capacity of between 300,000 and 900,000 
The plant will cost an estimated $145,000,000 when completed. 


Washington, D. C. — The Atomic Energy Commission, 1901 
Constitution Ave, N W, has announced that it has selected as a 
basis for contract negotiations the proposal of the General 
Electric Co, San Jose, Calif, for performance of research, develop- 
ment and design of a fast breeder reactor using a plutonium oxide- 
uranium oxide fuel cycle. Proposal was selected from among eight 
received in response to an invitation issued by the AEC last fall. 
Commission will award a cost-type contract for the work esti- 
mated at $500,000; it will take a year and a half to complete. 
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Powell Pressure Seal Gate Valves offer many superior 

features. A few are: 

e Streamline flow passage makes possible maximum 
flow with minimum turbulence. 

e@ Outstanding simplicity of design, smooth body 
contour and weight reduction assure easier in- 
stallation, greatly reduced insulating costs, and a 
marked saving in space. 


pressure seal 
gate valves 


.. made the 


POWELL 





way 


600, 900, 1,500, 2,500 Pounds 
and Higher—all commercial sizes 


Powell Pressure Seal Valves are also available in 
Globe, Angle and Check patterns. 

For all your valve needs, consult your local 
Powell distributor—or write directly to us. 


THE WM. POWELL COMPANY 
Cincinnati 22, Ohio 
Dependable Valves Since 1846 


POW ELL...world’s largest family of valves 


For more data circle 537 on Post Card 


July, 1959 


53 


















Simply remove the Pa ae 
bonnet to make a shell | © ee tee 


side pressure test COI CUWATER AIR C)GAS. 








Unieve retainer ring permits fast, easy inspection 
and servicing of packing. All that is necessary to 
set up a shell side pressure test is to remove the 
end bonnet by backing off on its single set of hold- 
ing nuts. The retainer ring continues to hold the 
shell side packing in compression (see details be- 
low). No clamps or special devices needed. Piping 
connections are left undisturbed. 
















Retention stud bolts pass through the shell flange 
and screw into threaded retainer ring lugs, holding 
the ring and packing in place with bonnet off. 


7 


A //A-BONNET 


pcreraree 
A 
1 Yj RETENTION 
GY STUD BOLT 


4 














LEAK 
SHELL RETAINER DETECTION 
RING HOLE 


HOW IT WORKS 

Section at packing retainer ring weephole. Seep- 
age from either shell or tube sides drips out 
through copper-lined weephole. If tightening the 
gasket compression nuts fails to stop the leak, 
simply remove the end bonnet and pressure-test 





Leak detection holes at each 90° point in the retainer ring the shell side to locate the trouble—either the 
reveal any leakage past either the sheil or tube side packing. tube-end rolling or the shell-side packing. If 
The absence of leakage indicates that the packing is holding— neither, then the tube-side packing is at fault. 


hence no dismantling is necessary for packing inspection. 


PARACOIL PC Exchanger tubes are straight for easy cleaning. 
The tube bundle is fully removable. 


THESE DESIGN FEATURES SAVE HOURS OF MAINTENANCE 
TIME EVERY INSPECTION. 








For details, write for Bulletin 140-A 
or DAVIS ENGINEERING 
(A Division of American Metal Products Company) 
520 Main Avenue, Wallington, N. J. 
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the basic coupling 
principle that 


couldn't be 


This principle 
makes every 
Fast’s coupling 
... large or small 
... out-perform 
all others 


The principle embodied in Koppers 
gear-type, self-aligning Fast’s coup- 
lings couldn’t be improved by anyone. 
Throughout industry, Fast’s couplings 
are accepted as the most dependable 
couplings on the market. Experience 
has proved that they frequently outlast 
the equipment they connect. 

Fast’s couplings are sufficiently com- 
prehensive in types, sizes and versatil- 
ity to meet almost every known need 
for couplings. Available in forged steel 
for shaft sizes from 34” to 6%” and 
in cast steel for shaft sizes from 514” 
to 32”. 

Nearly 40 years of coupling exper- 
ience guarantees that Koppers can 
supply the right coupling engineered 
for a given application. For the book- 
let describing Fast’s couplings applica- 
ble to your equipment, write today to: 
Koppers COMPANY, INC., Fast’s Cou- 
pling Department, 5207 Scott Street, 
Baltimore 3, Maryland. 





THE ORIGINAL 
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ASTS 


Engineered Products Sold with Service 
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~ ONLY WELBOND' COMBINES 
un es VALVE FEATURES 


These fe 
mediate ) ifor rway 
Welbond is NEW VENTILATED HANDWHEEL 
power pl 
Now available in VAS , 
mente GUIDED STEM OF 
— 321 STAINLESS STEEL 
way. Pressures to 2500 ps ; 
temperatures to 1050°F 
Write for Bulletin B-45 


YARNALL-WARING COMPANY 
100 Mermaid Avenue 
Philadelphia 18, P 


ff 


HIGH TEMPERATURE 
INHIBITED STEM PACKING 


ONE-PIECE BODY AND YOKE 





ACCESSIBILITY 


UNIQUE SEAT DESIGN 





YARWAY WELBOND > ihe ft at 


REPRESENTATIVE USERS OF YARWAY WELBOND VALVE: Houston Lighting & Power Co. Jersey Central Power & Light Co. Boston Edison Co. Virginia 
Electric & Power Co. Connecticut Light & Power Co. City of Independence, Mo. Aluminum Co. of America City of Pasadena, Calif. Mississippi 
Power & Light Co. Rochester Gas & Electric Corp. Ohio Edison Co. Central Hudson Gas & Electric Corp. 


For more data circle 536 on Post Card 


POWER ENGINEERING 











TRACERS 


Power Engineering’s Monthly Probe of Power Facts 





Gas turbines for “‘peak shaving’ will be used experimentally by Philadelphia 
Electric Co; so will a package-type, remote-controlled, unattended diesel unit made 
by General Motors. The diesel has been under test for a number of months, is expected 
to supply 6 mw during peaks. The two gas-turbine-generator combinations are 20.5- 
mw and 22-mw simple-cycle units, are being made respectively by GE and Westing- 
house. Duquesne Light Co is also looking to gas turbines for peaking service. 





Sewage plant effluent, properly treated, can be used successfully as cooling tower 
make-up water. Whitewater Valley generating station in Richmond, Ind, is an in- 
structive example of this way of solving water supply shortage. See T. C. Hoppe’s 
article on page 71. 





New type of arc suppression device is announced by the Square D Co. It is designed 
to control the problem of erosion and oxidation of the control contacts by the arc 
produced when the circuit is interrupted, and also the problem of puncturing of con- 
trol wiring and operating coil insulation by the voltage peak developed by the col- 
lapsing magnetic field. 





Closed-chest defibrillator, a newly perfected device which makes possible the resto- 
ration of normal heart rhythm by means of electric currents sent through the heart 
from electrodes placed on the surface of the chest, has been introduced by Edison 
Electric Institute. The Institute supported the research on the device at Johns Hopkins 
University. The defibrillator is for use in cases where normal rhythm of the heart is 
interrupted and thrown into a twitching state known as ventricular fibrillation, as in 
some instances of electric shock. 





Need has long been felt for a better way to obtain turbine vibration data. Now 
Westinghouse has perfected an instrument system which continuously records the 
X and Y components of vibration. This important new technique is presented to 
the power field for the first time, page 63. 





New process which converts any sodium-based sulfite liquor to kraft-type liquor 
has been demonstrated by Consolidated Water Power and Paper Co and Western 
Precipitation Corp. It’s called the W-P Recovery Process, and is described on page 82 
of this issue. Advantages: valuable chemicals used in paper making are recovered, 
steam is produced for process and power as a by-product, and BOD on neighboring 
streams is reduced. 





Protective relays completely devoid of moving parts mark the first change in basic 
relay design in a long time. Two companies have announced they will market such 


relays. See our article on page 70. 
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Electric Transmission Lines—How 


ee eee SE Seca 


Here is the complete story of how a typical electric transmission 
line is conceived, designed and constructed. This is the first of several 
articles and is written by a power engineer who has had many 


years’ 








About the Author 


Mr. Naney has spent his entire 
career in utilities. He started as a 
draftsman for Indiana Power Co; 
later, he transferred to Interstate, 
at Dubuque, lowa. Excepting a 
few years with an affiliate com- 
pany, Mr. Naney has been with 
Interstate continuously. His posi- 
tions included Construction Engi- 
neer, Transmission and Distribu- 
tion Engineer, Asst. to Chief Engi- 
neer, and Chief Electrical Engineer. 











NTERSTATE POWER CO oper- 

ates an electric utility system in 
one of the richest farming areas in the 
Midwest. This area is in northwest- 
ern Illinois, northeastern Iowa, and 
southern Minnesota. 

It is apparent from the area served 
that this one company operates an 
extensive transmission system. The 
company has been conscious, over the 
years, of the necessity of getting the 
most transmission service for the low- 
est transmission construction dollar. 

Some of the things we have done to 
accomplish this are: — 1. Early ex- 
clusive use of steel-reinforced con- 
ductor (as far back as 35 years ago), 
which permitted economical’ long- 


experience in all phases of electric utility construction 


span construction; 2. Initial design, 
and use, of double-plank arm X-braced, 
H-frame structures (as illustrated in 
Fig. 3); 3. Pioneering (in conjunction 
with Westinghouse engineers) in the 
use of expulsion tubes on unshielded 
steel tower lines (illustrated in Fig. 
4); 4. Developed the use of a V-string 
to limit the swing of the middle 
phase, which permitted additional 
insulation to be installed on all 
phases; and, 5. Design of the top of 
steel towers which has become quite 
prevalent for higher voltage lines over 
the years (see Fig. 4). 

With this hocemend of expe- 
rience, our transmission and con- 
struction engineers have developed 
techniques of engineering and in- 
stalilation that would be informative 
to the readers of POWER ENGINEER- 
ING. 


System Planning Important 

Transmission has made it possible 
to locate power plants at the most 
advantageous location, as far as cool- 
ing-water supply and economical fuel 
are concerned, without regard to 
location of load-centers. Transmis- 
sion interconnections (with neighbor- 
ing utilities) have contributed sub- 
stantially to the reduction of unit- 
installed generating costs by permit- 
ting larger units to be installed, and 
by pooling reserves. Transmission fa- 
cilities of a company and its generat- 
ing stations are closely allied and 
are dependent on each other for pro- 
duction and distribution of power. 
A good transmission system con- 
tributes to the most economical oper- 
ation of its production plants. 

In the early development of sys- 
tems involving interconnection of 
power plants, wood pole lines were 
used most generally. During this 
period the life span of a transmission 
line was about 15 to 20 years. This 
was because the art of extending the 
life of poles and arms by timber 





By E. P. NANEY * 


treating processes had not been fully 
developed. Consequently, the lines 
were designed for a specific voltage, 
with the insulators installed accord- 
ingly. The conductor was small be- 
cause of the realization that it would 
be replaced in a reasonably short 
time, due to physical deterioration. 

Present day transmission lines con- 
tinue to utilize wood pole structures, 
but their life expectancy has ad- 
vanced tremendously — 100 per cent; 
or to 35 or 40 years. This is due 
partly to timber preservation tech- 
niques, improved conductor, im- 
proved steel hardware, better gal- 
vanizing, and improved design of 
insulators. The design engineer has 
added engineering techniques to im- 
prove life expectancy, also. 

At the present rate of load growth 
of electric utilities (doubling every 
ten years), a 40-year period repre- 
sents an over-all increase in load of 
at least 1600 per cent. Therefore, any 
transmission line built today, on the 
basis of pure physical life expectancy, 
can be expected to serve a load in- 
crease of sixteen times present value. 
This poses some important economic 
criteria for the transmission engineers 
with respect to both the transmission 
lines and their terminals. They must 
satisfy the requirements of long-term 
load growth, as well as short-term 
necessity. Most of these planning 
decisions are a compromise, based on 
what the near-term earnings of the 
company will support, and still sat- 
isfy the long-term growth require- 
ments. 

This usually may be resolved in a 
number of ways: by designing the 
structure to accommodate increased 
conductor size at some later date; by 
providing structures that will readily 
convert to a higher voltage; or, by 
planning for multiple-circuits of the 





* Chief Electrical Engineer, Interstate 
Power Co, Dubuque, Iowa 
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to Design and Build The 
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Fig. 3. H-frame for 69 kv, heavy wire 


ultimate voltage selected for the long 
term. 

For both short-term and long-term 
planning, Interstate makes use of 
a network analyzer. In codéperation 
with other utilities in the Midwest, 
we have arrangements for use of 
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Fig. 4. Standard steel tower fixture 


time on network analyzers at both 
Iowa State College and Illinois Insti- 
tute of Technology. 

Our company has two or three 
standards of transmission construc- 
tion that adapt readily to an increase 
in capacity. Figure 1 is a pin-type 


configuration, used at 34.5 kv, which 
can be converted to 69 kv by replac- 
ing the insulators and protective ex- 
pulsion gaps only. By doubling the 
voltage, the capacity of lines so 
constructed can be increased by 400 . 
per cent. This is an economical type 
of construction for use during the 
lighter-load-density periods of the 
early years of planning; yet it gives a 
good account of itself, service-wise, 
by having good phase-to-phase clear- 
ances. This is due to the triangular 
construction; and, by having good 
protection from lightning (by use of 
expulsion gaps), the top conductor 
serves a dual purpose of phase-wire 
and shield-wire. 

Figure 2 shows our standard type 
of construction for 69 kv. This type 
is used where heavy conductors are 
required. It is not adaptable to a 
voltage raise; and, for capacity in- 
crease, multiple lines would have to 
be constructed. Or, intermediate sup- 
ply points would have to be in- 
stalled, from higher-voltage transmis- 
sion lines, to increase the capacity 
(by shortening the line length). 

Interstate’s standard construction 
for 161 kv is shown in Fig. 7. We have 
a number of lines that are constructed 
for this voltage, operating at 69 kv. 
When converted from 69 to 161 kv, 
the capacity is increased 700 per cent. 
The extra conductor spacing, pole 
height, and insulation represents only 
a 20-30 per cent increase in cost (at 
the time of installation) over a 69-kv 
line of the same conductor size. 

Our present thinking is that mul- 
tiple 161-kv lines would seem to 
satisfy our requirements for long- 
term use, on the basis of present 
plant locations at approximately 100- 
mile intervals on the system. 


Transmission Line Design 

In designing a transmission line, 
there are a number of points to con- 
sider. The more important are: 1. Is 
the service over the line important 
enough to make it as completely 
lightning-proof as possible — that is, 
should the line be shielded; 2. What 
voltage shall be selected which, with 
the wire size selected, will satisfy the 
immediate load requirements with 
a tolerable voltage drop and power 
loss; 3. Will the structure design 
withstand the effects of heavy ice, 
low temperatures, and high winds; 
4. Having selected a conductor (and 
a type of structure), what are the 
relationships between these and the 
span length on the line; 5. Will the 
structure be adaptable to increases 
of conductor size, or increase in 
operating voltage, or both? 

A transmission line may be shielded 
from the effects of heavy lightning 
strokes in one of two ways. One is 
the installation of a shield (or ground) 
wire above the phase wires, located 
in such a position that a lightning 
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Fig. 5. Drawing of 34.5-kv pole-head 
with expulsion-gap near top conductor 


stroke will hit the overhead shield 
wire and dissipate to ground. (The 
shield wires are illustrated in Fig- 
ures 6 and 7.) A second method of 
shielding against lightning is to place 
one of the phase wires above the 
other two, in a shielding position, 
and drain off any lightning discharge 
through an expulsion type tube or 
arrester. This is illustrated in Fig. 5, 
mentioned previously. 

In addition to the position of the 
shielding conductor (with respect to 
the phase conductor), its effective- 
ness is also improved quite substan- 
tially through the means of a low- 
resistance ground at each structure, 
and through adequate mid-span 
clearances between the shielding con- 
ductor and phase conductor. There 
should be sufficient insulation be- 
tween phase conductors and support- 
ing structure and a sufficient air-gap 
between the phase conductor and 
the ground lead on the pole, to pre- 
vent flash-overs. 

All these relationships, when prop- 
erly codrdinated, establish a light- 
ning discharge level for the line. 

From field data, accumulated by 
research and instrument recordings 
over a period of years, the average 
number of thunderstorms per year 
has been established and made a 
matter of record. Probability curves 
have been made from this data on 
the intensity of lightning discharges. 

an example, assuming thirty 
thunderstorms passed over a square- 
mile area during a lightning ‘season, 
the number of excessive discharges 
due to lightning could be fairly well 
predicted. 

Engineers have curves which illus- 
trate the permissible stroke-current 
(in amperes), which have been fac- 
tored to show the probability of out- 
ages, per hund miles per year. 
The main variables are the amount 
of insulation applied on the line and 
the resistance of the pole ground- 
wires, under the assumed storm con- 
ditions of thirty storms per year. 
For example, we use ten insulators 
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per string on 161-kv construction; 
and, by means of deep-driven 
grounds, keep the ground resistance 
at the pole to not more than 10 ohms. 
On the curves, the 10 insulator value 
intersects the 10-ohm curve at ap- 
saree ae A 0.75, indicating that a 
ine so designed would have outages 
not to exceed 0.75, or less than one 
outage per hundred miles, per year, 
due to lightning. 

Main trunk transmission lines in- 
terconnecting power plants should 
have a low-outage record due to 
lightning, as well as to other causes. 
Such lines ordinarily transmit heavy 
blocks of power. Even a momentary 
interruption could cause serious sys- 
tem disturbances and possibly sys- 
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Fig. 6. This sketch shows details of 
fixture in Fig. 2. Used for 69-kv line 


tem instability, which might tend to 
split the power sources apart. Mul- 
tiple interconnections with neighbor- 
ing utilities have reduced these con- 
sequences to a marked degree, but a 
shielded line is still a necessity for 
this duty. 

Lower-voltage lines necessarily 
carry less loads, and have less system 
duty to perform, insofar as stability 
is concerned. Even on these lines, 
high service continuity becomes in- 
creasingly important from the stand- 
point of service to customers. There- 
fore, a good lightning-proof design 
on the lower-voltage lines is most 
desirable. 

Where triangular configuration 
and expulsion arrester is (as in 
Figure 1), this method serves as an 
economical means of providing shield- 
ing for lower-voltage lines, con- 
structed on ates insulators, and 
in triangular configuration. Shield- 
ing action is this: — lightning strikes 
the top phase conductor in the apex 
position, but, instead of flashing over 
the insulator (from phase wire to 
ground wire), the lightning flashes 
across the gap from the phase wire 
to the arrester tube and the discharge 
is dissipated. Such a short time is 
involved that no 60-cycle power cur- 
rent can flow. In other respects, the 








relationship between the top wire 
and the other two wires, the insula- 
tion, and the ground resistance is 
the same, as if the top wire were 
strictly a shield wire insofar as the 
lightning discharge level of the line 
is concerned. 

Interstate, in selecting standard 
design structures, has found that 
ranges of conductor sizes relate them- 
selves to the type of structure and 
voltage. Experience has shown that 
4/0 ACSR is very adaptable to the 
pin-type lines that must later be 
converted to 69 kv. For standard 
69-kv construction, a minimum of 
4/0 ACSR is also used, but two other 
sizes are used frequently; namely, 
336,500 cm and 477,000 em, ACSR. 
For the H-frame types of construc- 
tion, where 161 kv ultimately is an- 
ticipated, a minimum would be 477,- 
000 cm, ACSR, and the next selec- 
tion would be 636,000 cm. 

Under ordinary conditions, the 
nominal and maximum length of a 
transmission line (from power source 
to load center) falls into a pattern 
for different voltages. For 34.5 kv, 
the maximum distance might be 30 
to 35 miles. For 69 kv, the distance 
range might be from 60 to 70 miles; 
and, for 161 kv, the range might be 
from 100 to 150 miles. The conduc- 
tor, and the length of the line as 
given above, will give a reasonable 
voltage drop (and power loss limit) 
at the surge impedance capacity of 
the line (3000-4000 kva for 34.5 kv, 
12,000 to 16,000 kva for 69 kv, and 
85,000 to 110,000 kva for 161 kv). 

Editor’s Note: Next parts of this 
article continue with design and engi- 
neering, and take you through every 
step of construction. Don’t miss 
them. 
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Fig. 7. Details of standard construction 
used for 161-kv lines, H-frame type 
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Fig. 1. Schematic of the boiler control system shows how fully-automatic operation of the low pressure boilers is attained 


An electric utility taking on added responsibility of supplying 
process steam for a complex industrial plant faces many problems 
affecting design and operation. Here’s how one company met them 


HEN AN electric utility takes 

on the added responsibility of 
supplying extraction steam for a 
large industrial process plant such as 
a complex chemical! works, it is faced 
with two major problems: that of 
assuring adequate service to both 
electrical power and steam consum- 
ers, plus incorporating the necessary 
operating flexibility required to main- 
tain a reasonable over-all plant 
efficiency. 

Atlantic City Electric Co met the 
basic requirements at its Deepwater 
Station by supplying most of the 
process steam from two large 1310-psi 
boilers by turbine extraction and/or 
pressure reducing-desuperheating sta- 
tions. Process involved requires steam 
at 230 psi and saturated temperature. 

Necessary flexibility for handling 
unusual peaks, facilitating efficient 
high-pressure boiler loading, and 
standby for maintenance outages was 
obtained by installing two automat- 
ically controlled, oil-fired Wickes- 
type RB low-pressure boilers feeding 
directly into the process plant steam 
line. Each boiler has a continuous 
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rating of 140,000 lb per hr and is 
capable of operating from a peak of 
200,000 lb per hour down to 20,000 
lb per hr to meet widely and season- 
ally fluctuating process demands. 

Boiler control system was designed 
and manufactured by Copes-Vulcan 
Division of Blaw-Knox to meet the 
requirements of controlling the steam- 
ing rate with either one or both boil- 
ers in service. Control is effective 
through all load ranges, and with 
each boiler carrying a different load 
when required. 


Action Is Instantaneous 


When in control, the system acts 
immediately to bring either one or 
both boilers from low load to maxi- 
mum in the event either of the large 
process steam units or one of the 
small boilers should be lost. Control 
system action is based on remote 
transmitters sensitive to variables in 
the steam generating system; the 
transmitters send corrective impulses 
to relays and controllers mounted on 
the main control panel. 

Combustion control system serv- 


Atlantic City Electric Designs 
For Steam System Flexibility 


By O. H. KEELING* 


ing these two boilers was designed to 
maintain a constant pressure in the 
main process steam header by holding 
steam output equal to steam demand. 
Steam header acts as an expansion 
drum in which pressure is constant 
when the two conditions balance. 
When output becomes greater or less 
than demand, there is a proportional 
change in the header pressure. This 
change is used to motivate a signal 
to vary the boiler’s fuel and air load- 
ing automatically, thus restoring 
steam production to that demanded 
by process. 

Study of the schematic diagram, 
Fig. 1, will show how this is accom- 
plished by the master transmitter, 
connected to the steam header, send- 
ing out a signal to the master fuel 
controller and its control station. The 
controller establishes a correcting im- 
pulse which modulates the boiler 
according to steam conditions. This 
modulated impulse then travels 
through an emergency fuel cutback 
pressure-selector relay to a fuel bias 


*Manager of Control Engineering, 
Copes-Vulcan Div of Blaw-Knox Co 
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Fig. 2. Low-pressure boiler section at Deepwater is outdoors 
as is a great portion of automatic boiler control system 


control station (a manual adjustment 
for division of load between boilers) 
which relays the signal in two direc- 
tions. One signal goes to the fuel con- 
trol valve, the other to a combining 
relay. This relay temporarily adds 
the fuel loading impulse to the steam- 
flow transverter signal before it es- 
tablishes the set point for air flow, 
and before it changes speed of the 
forced-draft fan turbine. 

Air-flow control station relays this 
impulse to the air-flow controller, 
where it is balanced with a signal 
from the air-flow transverter. Output 
loading from this controller is sent to 
the forced-draft damper drive unit. 
Signal from the air-flow transverter 
also goes to a fuel cutback controller, 
which is set by a biased steam-flow 
transverter signal. Any steam flow- 
air flow spread that exceeds the de- 
sired bias starts cutback controller 
action to reduce the master fuel load- 
ing to the pressure selector relay in 
the circuit to the fuel control valve 
described earlier. Thus, a change in 
either steam flow, steam pressure, or 
air flow can originate a chain of events 
which operates to keep conditions in 
a state of safe equilibrium. 

As a precaution against the poten- 
tially wide load swings which may 
appear on the process plant system, 
feedwater regulation is supervised 
by three influences: steam flow, feed- 
water flow, and drum level. Signals 
from these transmitting sources are 
sent to a combining relay. Here, the 
two flow signals are balanced against 
one another, while drum level signal 
normally causes the necessary. correc- 


tive impulse to be sent to counter- 
balance the level set-point estab- 
lished at the control station. Con- 
troller output adjusts feedwater con- 
trol valve position, and continuously 
returns the level to match the set 
point. 

Control of feedwater pressure is 
through a pressure transmitter, a 
signal from which actuates a pump 
discharge controller. Impulses sent 
out by the controller go to the indi- 
vidual pump control stations and 
feed pump turbine governors. Each 
of the two pumps is protected against 
overheating on light loads by a re- 
circulating control actuated by its 
loading impulse, sent out by the pump 
discharge controller. The recirculat- 
ing circuit cuts in when pump flow 
drops below 12,500 lbs per hour, and 
closes when flow reaches 20,000 lbs 
per hour. 

Another protective feature consists 
of a butterfly valve inserted in the 
export line to the process plant. Actu- 
ated by impulses sent out by a pres- 
sure controller connected to the line, 
the valve is closed automatically if 





Fig. 3. Wherever necessary, control valves such as this have 
handwheels for manual operation under emergency conditions 


the line-pressure falls to such level 
as to induce excessive delivery from 
the low-pressure boilers. This butter- 
fly valve does not regulate or modu- 
late; it simply closes to prevent seri- 
ous boiler overload or excessive 
moisture carryover. 

Emergency shut-off of fuel is also 
provided if fuel pressure drops below 
a predetermined safe level. Other 
standard controllers regulate the 
water levels in deaerator and surge 
and make-up tanks, to provide aux- 
iliary services commensurate with 
needs of the automatically operated 
boilers. All control stations provide 
automatic-to-manual transfer with- 
out upsetting the system balance. 
This ‘“‘bumpless”’ transfer is a simple 
matter of matching pointers and 
turning a knob. 

This section of Deepwater Station 
is of outdoor-type design and has 
been subjected to ambient tempera- 
tures as low as 10 F. With exception 
of central control panel and its relays 
and controllers, most of control sys- 
tem is out-of-doors. Station design 
was by Gibbs and Hill, Inc. THE END 








A REMINDER 


Just a reminder that we still have reprints of the Power 
Engineers’ Valve Manual on hand. Single copies are priced at 
$1 each. Quantity prices will be quoted on request. We feel 
that the Manual is one of the most compleie and authoritative 
works on valves yet to appear. Every power engineer should 
| make the Valve Manual a must for his reference library. 
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Fig. 1. Ten-point recorder records vibration components in 
four planes, plus machine speed and a point for calibration 














Fig. 2. Schematic diagram of the system used with the re- 
corder. Each quantity monitored is recorded every 40 seconds 


Recording Turbine Vibration Components 
Eases Trouble Analysis, Balancing 


Filling a long-standing need, this instrument system continuously 
records the X and Y components of vibration, under conditions 
which may be varied at will. Detailed analysis of characteristics 
of the rotating mass then leads to appropriate corrective actions 


HE NEED FOR smooth operat- 

ing machinery, to insure long 
trouble-free life, has become more ap- 
parent in the past decade. Machining 
tolerances have been steadily de- 
creased and vibration-free operation 
has reached a point never before con- 
sidered practical. 

Large central-station  turbine- 
generators, as well as large electric 
motors and related equipment, now 
have rotors which weigh up to 100 
tons. These rotors are operating at 
speeds from 1800 to 3600 rpm and 
higher with shaft vibration held to 
within 0.001 to 0.002 in. double 
amplitude. 

Many techniques and skills have 
been developed to analyze and con- 
trol the various vibration problems 
which do develop, and in all cases, 
the crux of the situation is the obtain- 
ing of accurate, reliable data. Fur- 
ther, since many of the vibration 
problems are transient in nature, it is 
important that data be obtained as 
often as possible. 

General practice has been to ob- 
tain this data manually, that is, an 
operator using some sort of portable 
balancing instrument would follow a 
set procedure necessary to obtain the 
data. He would be aided by several 
assistants who would hold the vibra- 
tion pick-up against the vibrating 
body at those points where it would 
be desired to obtain this information. 

This type of procedure has many 
inherent disadvantages which all 
have a decided effect on one’s ability 
to properly analyze the problem and 
decide on a corrective course of ac- 
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tion. Some of the factors which cause 
this type of data procuring to be inef- 
fective and expensive are as follows: 

Spot where the vibration is or 
should be measured is quite often 
somewhat inaccessible, extremely 
warm, and uncomfortable. This 
means that only a few readings, if 
any, can be obtained for any given 
time, and the chance for human error 
is apt to be large. Persons when do- 
ing this type work quickly tire and 
thus further increase the error. 

When observing machines for ex- 
tended periods of time, it becomes 
necessary to employ several shifts of 
men, each of whom has his own char- 
acteristic method of holding the pick- 
ups or obtaining the data. This dif- 
ference between groups further com- 
plicates the problem being studied, to 
say nothing concerning the expense 
of employing several groups of men. 

Result is that poor data is ob- 
tained. Corrective moves based upon 
these data often necessitate expen- 
sive shut-downs which do not fully 
correct the problem. 


Improving Methods 


Need for being able to better ob- 
tain this data has long been recog- 
nized and various methods have been 
tried. One which has recently proved 
to be very successful is the use of an 
X and Y-component recorder, which 
was developed by the research labs of 
Westinghouse Electric Corp. 

Basically, the X and Y-component 
recorder was designed to be used in 
conjunction with the Westinghouse 
HQ Portable Balancer. Many large 
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utilities have been using this type 
portable balancer for some time and 
have trained employees to operate it. 

Type HQ portable balancer has 
been specially designed to determine 
the amount and position of unbalance 
weights in rotors, while the rotor is in 
actual operation. The equipment con- 
sists of a velocity-type magnetic 
pick-up, a sine-wave alternator, and a 
switching and metering unit, which is 
now replaced or supplemented by the 
X and Y-component recorder. 


Calibration 


Method used to obtain the vibra- 
tion data is the familiarly-known 
wattmeter method, wherein the out- 
put of a two-pole sine-wave alterna- 
tor, which is coupled to the rotor of a 
machine, is fed into the current coil of 
a wattmeter; and the output of the 
vibration pickup, which is_ held 
against a vibrating shaft, energizes 
the voltage coil of the wattmeter. 
Fig. 2 shows the schematic arrange- 
ment of the system. 

Since the indication of a watt- 
meter is proportional to the product 
of the voltage amplitude of equal fre- 
quencies across its two coils multi- 
plied by the cosine of the angle be- 
tween them, it is possible with a 
given pickup voltage to make the 
meter indicate zero or a maximum. 
This can be accomplished by rotating 
the stator of the sine-wave alternator 
to certain positions where the two 
voltages on the meter are out of 
phase or in phase respectively. 


* Westinghouse Electric Corp 
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Fig. 3. Typical vibration recording, this one from a northeastern utility. Quantity recorded at right is the machine speed 


The zero reading requires an ac- 
curate adjustment of the stator posi- 
tion. The angular position of the sta- 
tor for zero reading is an indication of 
the phase angle of the pickup voltage, 
which voltage bears a fixed relation- 
ship to the vibratory motion. There- 
fore, the angular position of this sta- 
tor will be referred to as the phase 
angle of the vibratory motion. 

Shifting the location of a generator 
winding 90 deg from this zero posi- 
tion gives a maximum deflection of 
the wattmeter, and with the alterna- 
tor current amplitude always held 
constant, this deflection is an indica- 
tion of the vibration being measured. 

When the switching and metering 
is used, the amount of vibration is 
read directly from a wattmeter in 
predetermined units, while the angu- 
lar location of unbalance causing 
vibration is determined from the 
angular position of the movable sta- 
tor, after an operating procedure has 
been observed. 
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Fig. 4. Polar chart of the points recorded on the chart in 
Fig. 3 reveals progressive pattern opposite unit's rotation 
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If the X and Y-component re- 
corder is used in place of the switch- 
ing and metering unit, then the am- 
plitude and location of the vibration 
vectors describing the vibration are 
measured and recorded in terms of 
the X and Y components of each 
vector. 

Plotting the resultant of these X 
and Y components on a combination 
rectangular and polar chart will make 
it possible to make a direct conver- 
sion from the X and Y components to 
angle and amount. 


Features 


Chief advantage of using such a 
method as just described is that it ef- 
fectively and positively filters out all 
vibration harmonics, except that fre- 
quency which corresponds to the 
running speed of the machine. This 
characteristic makes the apparatus 
particularly adaptable for measuring 
a frequency shaft vibration 
even when the shaft is being rubbed 
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or is scored and is also out of round. 

Another development which goes 
hand-in-hand with the X and Y- 
component recorder is the seismic 
mounting for the vibration pickups. 
This is referred to as a development 
because the latest type seismic 
mounting is very simple in construc- 
tion and easy to use, as compared 
with seismic mountings which have 
been in existence. 

Use of the seismic mounting in con- 
junction with the X and Y compo- 
nents results in a tool which elimi- 
nates or minimizes all those disad- 
vantages which exist when the pick- 
ups are hand-held, as has been the 
common practice for many years. 
This is so because now a fixed set-up 
exists wherein the pickups are al- 
ways held in the same position with 
the same pressure and are ready to 
measure the vibration continuously, 
which the recorder approximates. 

Actually the importance of using 
seismic mountings and the X and Y- 
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Fig. 5. Plot of the data obtained from the recording shown 
in Fig. 6, showing the effect of critical speeds on vibration 
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Fig. 6. Recording the vibrations of a midwestern turbine generatcr during acceleraticn determires critical speed readily 


components recorder cannot be over- 
emphasized as these devices tend to 
produce data more economically. 
This is so because after the original 
set-up is made there is very little at- 
tention required, thus eliminating the 
services of two or three men. Also the 
life of the equipment is greatly pro- 
longed because chances of bumping or 
damaging are nearly eliminated. 

Another economic advantage 
which might not beso apparent is that 
with the use of this type equipment 
better data is received, thus making 
it possible to make corrections with a 
minimum number of moves; this re- 
ducing the shutdowns of the ma- 
chines being investigated to a mini- 
mum means additional savings to 
the utilities. 

For recording the X and Y compo- 
nents of the vibration vectors, a ten 
point recorder is used in which eight 
of the ten points are used for plotting 
the X and Y components, making it 
possible to monitor four planes at one 


time. The ninth point is to record 
speed, and the tenth point is a cali- 
bration check point. 

The recorder prints on paper 
which has zero at the center; plus 
components are printed on the right 
and negative components are printed 
on the left. There are. two ranges so 
that each component can be from 0 to 
5, or 0 to 15 mils in length. 

A point is recorded every four sec- 
onds so that each variable is recorded 
once each 40 seconds. If it is desired 
to operate with only two pickups in 
place of four, then the frequency of 
plotting can be speeded by using 
jumper connections so that two 
— are printed for each compo- 
nen 

The right half of the recorder scale 
is also used for recording speed from 
0 to 5000 rpm. This gives some indica- 
tion of conditions imposed on the ap- 
paratus being observed. 

Vibration problems experienced on 
central-station apparatus can be of 
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any one cause or a combination of 
many different causes. These causes 
are usually complex and difficult to 
ascertain unless accurate data are ob- 
tained, and not just for any instant, 
but for prolonged periods. This is the 
reason why the components recorder 
had been developed to be used with 
what heretofore has been referred to 
as balancing equipment. This com- 
bination produces, in effect, an an- 
alyzer capable of recording continu- 
ously the vibration patterns which 
develop from various causes. 

Considerable experience has been 
obtained in the past two years in the 
use of this recorder, in particular in 
analyzing some complex vibration 
problems existing on turbine genera- 
tors located in various utilities about 
the country. 

Figure 3 is a reproduction of a re- 
cording obtained when monitoring a 
vibration problem on a steam turbine 
located in the northeastern section 
of the country. The phenomena pro- 
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Fig. 7. Another plotting of data obtained from Fig. 6. The left curves show the distinct effect of ratio of running speed 
to critical on the lag between high and heavy spots. Right curves mark expected vibration of unit at given speed ratios 
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duced here are characteristic of a 
slight rub. 

Figure 4 is a conversion of this re- 
cording plotted on a polar chart. 
There it is shown that a plot of suc- 
cessive points results in a small circle, 
which is progressing in the opposite 
direction with respect to the rotation 
of the turbine rotor. The slight rub 
causing this was not as yet severe 
enough to produce sub-harmonic 
vibration. 

The circular pattern was produced 
because of the lag angle existing be- 
tween the high spot and the heavy 
spot. The amount of this lag angle 
would depend on the relationship of 
the running speed to the critical speed 
of the unit. The rub will occur at the 
high spot and thus heat the rotor at 
this point. This will cause a new 
heavy spot to develop; since the 
speed is not changed, the lag angle 
will remain constant, and the high 
spot will shift to a new point. The 
heating of the spindle will now be at 
another point, thus causing addi- 
tional change. This will continue un- 
til the rub clears. 

A similar pattern will develop 
when water or some other cooling 
agent is allowed to spray on one side 
of the rotor, the difference being that 
successive points will now move in 
the same direction as the rotor is 
turning. This is so because now the 
rotor is being cooled instead of being 
heated as when a rub occurs. 


Use When Balancing 

An interesting side light is when 
one attempts to obtain balancing 
data on a machine experiencing a 
slight rub. Quite often those doing 
this type work feel that readings 
taken every half hour are sufficient. 
It can readily be seen here that two 
successive readings taken a half hour 
apart would signify an effect of ap- 
proximately }4 to 1 mil and could be 
in any particular direction. This, 
coupled with the true effect of a trial 
weight, could easily lead to an incor- 
rect balance move. 

Data secured with an X and Y- 
component recorder would immedi- 
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Fig. 8. Polar chart of data 
from recording in Fig. 9 
shows transient vibrations 


ately eliminate this pitfall by virtue 
of its multiple readings. 

Figures 5 and 6 are a plot and re- 
cording obtained on a rotor of a 
steam turbine of a large midwestern 
utility. The data were obtained while 
the rotor was accelerated from 1000 
to 3600 rpm. Because of the effects of 
a critical speed on vibration (see Fig. 
7), this now provides an excellent 
tool for determining the critical speed 
of the unit. The left curve shows the 
effects of the relationship between 
the running speed and the critical 
speed on the lag angle between the 
high spot and the heavy spot. The 
other curve shows the expected 
buildup when passing through the 
critical speed. 

Thus, referring back to Fig. 5, 
the critical speed can be determined 
by constructing a line of tangency to 
the circle produced from the data, 
having a perpendicular passing 
through zero. The intersection of the 
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perpendicular with the tangent line 
will define the critical speed of the 
unit. 

Another example of data secured 
by the components recorder is shown 
in Fig. 8 and 9. This particular ma- 
chine, also located in the Midwest, 
had a transient vibration, caused by a 
condition of non-uniform transferring 
of heat to and from the spindle. This 
non-uniform transfer of heat would 
cause a temporary unbalance by 
causing the rotor to bend. 

Transient vibration was further 
aggravated by the fact that the de- 
gree of unbalance was proportional to 
the rate of change in the steam condi- 
tions imposed upon the spindle. In 
order to conduct an investigation of a 
problem of this type, a required great 
many readings were taken as often as 
possible, while various steam condi- 
tions were varied. This the compo- 
nents recorder performed very satis- 
factorily. THE END 
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Fig. 9. Recording of transient vibrations experienced with load changes on this turbine generator aided greatly in analysis 
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Through the use of spherical- 
tipped pipettes, producing drops 
of well-defined volume, a small 
amount of other equipment, ond 
several chemicals in pill form, 
separately or in combination, it 
is possible to simplify a number 
of routine tests while maintain- 
ing accuracy that is satisfactory 


By E. E. WOLFE* and P. N. 
GALE; 


HERE THE UTMOST preci- 

sion in testing procedures is re- 
quired for boiler water treatment 
control, it is customary to employ 
“referee’’ methods of analysis as 
described in publications of the 
A.S.T.M. and A.P.H.A. 

Goal in these methods is accuracy 
and therefore such factors as speed, 
simplicity, and a minimum of equip- 
ment are generally of less importance. 

Because small plant operation gen- 
erally does not require extreme preci- 
sion in analytical methods, there is 
a growing tendency to substitute 
simplified but reliable procedures 
which reduce the time element and 
eliminate costly and fragile equip- 
ment. 

One area of simplification in test 
methods relates to the abandonment 
of standard burettes and the substi- 
tution of dropper pipettes. Titrations 
are then made by counting the num- 
ber of drops of the standard titrating 
solution required to reach the end- 
point. The titrant is standardized 
in terms of value per drop, rather 
than in the usual manner of value 
per milliliter. 

For this procedure to have any 
degree of accuracy it is at once ob- 
viously necessary to define and un- 
derstand just what constitutes a 
“drop.” The size of a drop of liquid 
which will fall from the delivery tip 
of a pipette will be influenced not 
only by the surface tension of the 
liquid itself but also by the inter- 
facial tension between the liquid and 
the glass. 

Number of drops per milliliter 
delivered from a given pipette will 
vary sharply between, for example, 
pure water at room temperature and 
an alcoholic soap solution. Here we 
are dealing with liquids of completely 
different surface tensions. 

Also, with any one solution, differ- 
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Fig. 1. Compact boiler-water test kit eases performance of many|{routine tests 


Streamlining Boiler-Water Tests 


ent pipettes having varying diam- 
eters of openings and varying wall 
thicknesses at the tips, will influence 
the drop size and consequently the 
number of drops per milliliter of 
solution. 

Furthermore, the position in which 
the pipette is held will exert a marked 
influence. Generally when the drops 
are released from a pipette held in a 
vertical position (where the surface 
area of the glass at the tip will be 
smallest), the greatest number of 
drops per milliliter will be obtained. 
As the position angle departs from 
the vertical, the size and shape of 
each drop is altered because of con- 
tact with more glass area. 


Controlled Volume 


With these factors in mind, it is 
possible to control the titration proc- 
ess and to achieve uniformity in drop 
size to a successful degree. The test 
solutions should be at room tempera- 
ture, and the number of drops equiv- 
alent to a milliliter of solution should 
be counted for each solution pre- 
pared, and not assumed that this will 
be same as with plain water. 

Other sources of possible error can 
also be corrected for. Dropping 
pipettes are now available which 
have good uniformity of bore, and 
which have spherical tips also of 
fairly-uniform diameters, so that each 
drop is released from practically the 
same glass area. 

With these factors accounted for 
we can proceed with confidence that 
a “drop” is a well-defined volume to 
which a dependable titrating value 
can be assigned. A great many tests 
on a large number of pipettes indicate 
only negligible variances. 

It should be understood that in the 
employment of drop titration meth- 
ods for boiler-water testing, no de- 
parture from established chemical 
reactions is involved; the only changes 
relate to simplifications of test equip- 
ment and procedures. For instance, 


the determination of the chloride 
content of a sample of boiler water 
still involves titration with standard 
silver nitrate solution, in the presence 
of potassium chromate as the end- 
point indicator. 

a For each kind of test made, it is 
necessary to have a variety of sepa- 
rate testing solutions such as indica- 
tors, preparatory or environmental 
reagents, and standard titrating solu- 
tion, as test procedure may require. 
s~* Therefore, any procedure which 
can reduce the number of reagents 
needed per test will speed up the 
work and give the operator more 
confidence that he has made the test 
correctly. As an example, some of the 
testing reagents can be furnished 
as dry materials in the form of a 
pill or tablet containing two or more 
of the necessary chemicals. 

We have successfully adopted these 
simplifications in the “streamlining” 
of such tests as the determinations of 
hydroxides by the barium-chloride 
method, chlorides by silver nitrate, 
sulfites by iodide-iodate, soap hard- 
ness test, and orthophosphates by 
molybdate-stannous chloride color 
development. Other “streamlining” 
procedures are now under investi- 
gation. 

Since some reagents are furnished 
in tablet form, and others in con- 
centrated liquids, small quantities 
of each are sufficient for a great many 
tests, and all of the above-mentioned 
tests, with the exception of phos- 
phates, are made in the same cali- 
brated bottle. All of the necessary 
materials have been assembled in a 
small leather-covered carrying case 
measuring 14 by 814 by 4 in. 

If you would like more informa- 
tion, write The Editor, or jot Chemi- 
cals on the postage-paid inquiry card 
elsewhere in this issue of POWER 
ENGINEERING. THE END 


*Technical Director and +t Associate 
Technical Director, Western Chemical Co 
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é Fig. 1. Welcome aid to boiler maintenance mechanics is this 
v6 package component replacement kit, shown here in exploded 
view, for quick and simple maintenance of port-type water 
gages. From left to right in this picture are the clip ring 
which holds the assembly together, gasket, mica, glass, and 
cushion gasket. Next photo shows how this fits in assembly 


Fig. 2. Cover assembly is shown here in exploded view. From 


mum required pressure. Now follow pictures in sequence for 


p left to right are assembled parts shown in Fig. 1: retaining 
ring, washer, spring cones, and cover. Retaining ring locates 
end holds replacement assembly parts in position. With 
cover in solid contact with gage body, spring cones are com- 
pressed to provide necessary load for sealing at the maxi- 


proper way to replace a defective glass quickly and easily 


Package Components Simplify 


Fig. 6. Since the retaining spring will 
hold the assembly together, removal is 
simple and the entire unit will come 
out in one piece. Grasp the cover as- 
sembly, as shown here, in position for 
removing the glass-mica-gasket unit 
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Package component replacement can simplify port-type gage main- 
tenance and insure greater service life. By following step-by-step 
procedure shown on these pages, repairs can be made quickly and 
effectively immediately after gage has been safely valved off 
from operating service. Restore gage to service with the drain 





20a 


Fig. 7. Glass-mica-gasket assembly is Fig. 8. Now remove cushion gasket. 
held in one piece in the cover by the Cleanliness is the by-word here and 
retaining spring. On removing old as- easily may save having prematurely to 
sembly, washer and spring cones are replace the unit again. Clean contacting 
held in one piece by retaining spring. surface of washer and insert new cush- 
Discard all pieces of old assembly ion gasket in the cover retaining ring 
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Fig. 3. First step, after notifying the 
operators that gage will be out of 
service briefly, is to shut gage valves 
and gage line valves. With gage iso- 
lated from boiler, open the drain line 
shown here at bottom of the picture 


Fig. 4. After gage is isolated from the 
boiler and all pressure is relieved 
through the drain line, use an Allen 
wrench to loosen cap screws of the 
port to be repaired. Entire assembly 
will be hot, so gloves are indicated 


ee Sr stk 
Fig. 5. It is smart to have a bucket or 
other convenient receptacle handy in 
which to place cap screws. They are 
small and you will need them later! 
When all four cap screws have been 
loosened, carefully remove the cover 


Boiler Port Gage Maintenance 


valve fully open and the steam and water valves cracked open. 
Allow gage to heat up without pressure for approximately five 
minutes. Gradually bring the gage into full operating service by 
building up pressure slowly. Finally, close the drain valve tight 
and fully open all valves between the steam drum and the column 


Fig. 10. After making sure that gage 
body surface is also free of foreign 
matter, return cover assembly to posi- 
tion. Cap screws should now be ftight- 
ened snugly without applying force 
until all have been taken up evenly 


Fig. 9. Cleanliness cannot be empha- 
sized too strongly. A small speck, barely 
visible to the eye, can, if allowed to 
remain on a sealing surface, cause the 
gage to leak. Install new glass-mica- 
gasket assembly in retaining spring 
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By R. D. NEYER, P.E. 


Research Engineer, 
Yarnall-Waring Co 
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Fig. 11. After screws are tight and the 
cover is in solid contact with gage 
body, crack line valves and allow gage 
to heat up for five minutes with drain 
valve open. Return to service by siow- 
ly building up pressure. Close drain 
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New Static Relays Show 
Many Advantages 


ITH THE announcement of new 
protective relays completely de- 
void of moving parts, a new era in 
relaying was heralded. Two com- 
panies in recent weeks have an- 
nounced they will market static re- 
lays, because of a number of advan- 
tages these relays have over the con- 
ventional electro-mechanical designs. 
This is the first change in basic 
relay design in three to five decades. 
Allis-Chalmers and General Electric 
made their production plans public 
almost simultaneously, each in a dif- 
ferent field with their initial offerings. 
Allis-Chalmers begins the produc- 
tion of extremely-versatile static 
over-current relays this summer. 
Initial output will be reserved for in- 
stallation in new switchgear. 

Many advantages are claimed for 
the new relay. Since there are no 
moving parts, there is no wear or 
vibration. It does not have the diffi- 
culties associated with mass and 
inertia with which relay engineers 
have had to learn to live. Completely 
sealed, it is moisture-resistant and 
dirt-proof. This relay, smaller and 
lighter, is virtually shock-proof, and 
requires practically no maintenance, 
and a minimum of adjustment and 
testing. 

» Components employed are those 
electronic semi-conductors — diodes, 
transistors,\thermistors, varistors — 


which have proved their extremely 
high reliability, and conventional cir- 
cuit elements — resistors, capacitors, 
transformers. These elements are 
mounted on a printed circuit, secured 
to a metal frame, and the complete 
assembly sealed in epoxy resin. Not 
only does this procedure produce 
many of the advantages enumerated 
above, it makes the unit relatively 
insensitive to temperature. 

Installation of the relay is made by 
the plug-in method, and replacement 
thus simplified. Shorting switches for 
the current transformers are not re- 
quired. Since power requirements are 
less than one-half of one watt, only a 
very small current transformer is 
required. 

But the most important advantage 
of all, perhaps, is the versatility of 
this new relay. The complicated re- 
laying problems which are made diffi- 
cult by the necessity of codrdinating 
conventional relays can be solved 
quickly and economically through 
the use of the “‘building-block”’ capa- 
bilities of this system. Big advantage 
is that the lag caused by the inertia 
in the moving parts of conventional 
relays is cut to almost nothing, and 
set and re-set times are practically 
instantaneous. 

Rather than targets, small neon 
lights are used in the new models. 
This makes the indication of the loca- 
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Fig. 2. Schematic illustrating the building-block flexibility of the new relay 
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Fig. 1. Switchgear comparing new static 
relays (above) with conventional relays. 
Only one-third of the space is required 


tion of faults practically fool-proof. 

General Electric’s new relay, the 
first of a complete line of static pro- 
tective relays, is for the protection of 
high-voltage transmission lines. Op- 
erating in conjunction with new 
transistorized carrier-current equip- 
ment, the relays have been exten- 
sively field-tested. Designed for high- 
speed (within 1!'5 cycles) operation, 
they offer improved protection to 
lines by detecting line faults of lower 
magnitude than previously practical,: 
thus allowing heavier line-loading. 

Principle of operation is the com- 
paring of the phase relationships of 
currents entering and leaving a line 
section. It is possible to apply the 
system to existing lines with a mini- 
mum of difficulty, and. because of its 
great versatility, it is applicable also 
to multi-terminal lines. 

All of these units are equipped with 
positive temperature stabilization to 
provide consistent performance over 
a wide range of temperatures. 

From France comes word of a 
fault-detecting static device for the 
protection of power systems, which 
has been successfully field-tested in 
three mines. During the year of test- 
ing, four incipient faults were de- 
tected and eliminated. Because of the 
extreme danger of explosions in 
mines, this system is expected to be 
widely adopted. 

It consists of a unit to impress 5000 
cps on an electrical network and 
monitor the resistance to the flow of 
this carrier current. In the event of 
significant change, the static relay 
opens the circuit breakers on the sys- 
tem within 1% cycles. THE END 
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Richmond Uses Sewage Plant Effluent 
As Cooling Tower Make-Up Water 


Whether river flows or not, adequate circulating water for addi- 
tional 30,000-kw turbine generator is assured. Proper treatment 
of sewage effluent makes it suitable for make-up to cooling tower 


HEN THE CITY of Rich- 

mond, Indiana, needed a new 
station for expansion of its electric 
generating facilities in 1951, it was 
faced with dwindling resources of 
ground water and no large surface 
supply for direct use as cooling water 
for the size of condenser and turbine 
proposed. In 1951, the Whitewater 
River offered the best surface supply 
available in the vicinity, although the 
drainage area above the proposed site 
of the station was only approximately 
125 square miles. 

Relocation of the site near a more 
abundant flow was not practical for 
this municipal project. While the 
“normal” flow of Whitewater River 
was sufficient as make-up to a cool- 
ing tower system for the first 30,000- 
kw generating unit, the dependable 
adequacy for the ultimate station 
capacity was questionable. There- 
fore, the only solution was to find an- 
other source of supply that could 
supplement the river during periods 
of low flows. 

Inclination of A. E. Beck, general 


manager of Richmond’s Municipal 
Electric Lighting and Power Plant, 
was toward developing a plan which 
would make use of effluent from the 
city’s sewage treatment plant, located 
near the site of the proposed new 
power station. Beck’s idea drew 
support from the city’s design engi- 
neers, who had sufficient background 
with other plants using sewage plant 
effluent to consider its use at Rich- 
mond. 

For example, the power station at 
Los Alamos, New Mexico, was de- 
signed in the mid-forties to use sew- 
age plant effluent as the only source 
of make-up water to the cooling 
tower system; years of operation had 
shown that the design was practical. 
Experience at other similar installa- 
tions indicated that sewage treat- 
ment plants employing complete treat- 
ment could produce an effluent that 
is usable as cooling water either in a 
once-through or in an open recircu- 
lation system when using acid for the 
reduction of alkalinity. 

In contrast to complete treatment, 


By T. C. HOPPE, P.E.* 


if a community’s sewage has been 
given only primary treatment, the 
quality of the effluent is usually so 
poor that additional treatment is re- 
quired to render it acceptable for 
industrial re-use. Unless there is a 
reason for complete treatment (usu- 
ally dictated by the health authori- 
ties) a community would consider 
any treatment beyond primary the 
responsibility of the user. However, 
even if a community’s sewage has 
been given complete treatment, the 
quality may not be acceptable for re- 
use indiscriminately; the ultimate 
use would dictate whether additional 
treatment by the industry is re- 
quired. 

Sewage treatment at Richmond, 
Ind, is complete (with primary and 
secondary treatment) and incorpo- 
rates the activated sludge process. 
The daily flow is about 7,000,000 gal. 

The chemical and physical quality 
of the effluent justified making provi- 


*Water Conditioning Consultant, 
Black & Veatch, Consulting Engineers 


Fig. 1. A dry land plant, Whitewater Valley generating station at Richmond, Ind, gets water from river a mile away. 
Marley cooling tower has 28,000-gpm capacity. Basin, built to serve future second tower also, stores over 1,500,000 gal 


Se 
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Fig. 2. Discharge of city sewage disposal plant is now about 7,000,000 gal of water a day, which is sufficient water 
to serve an ultimate 4-unit power plant. Crib intake for power plant is 100 ft upstream from sewage plant outfall 
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Fig. 5. Turbine generator, first of two, is a G-E unit of 
30,000 kw. Steam is supplied at 900 psi and 900 F total 
temp. Worthington condenser is located beneath turbine 


sions for its treatment and use as the 
only supply of make-up to the cooling 
tower system, or as supplemental 
water during periods when the river 
could not supply 100 per cent of the 
make-up. 

From a standpoint of conditioning 
the river water before use as make- 
up, preliminary studies showed that 
clarification was needed and that lime 
treatment first with subsequent acidi- 
fication was more economical than 
using ‘acid alone for the reduction of 
alkalinity. 

The equipment needed for clarifi- 
cation and subsequent lime treat- 
ment would be essentially the same 
when using either river water or 
sewage plant effluent individually or 
as a mixture. However, it is impor- 
tant to remember that the lime treat- 
ment process for undiluted sewage 
plant effluent is difficult to control, 
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Fig. 3. Cooling water treatment sys- 
tem used at Whitewater Valley Station. 
Design has proved effective. Problems 
are mainly in chemical conditioning 


Fig. 4. Pump house is about 300 ft 
from river, has 24-in. line to intake 
crib. Pump well can receive river water 


or sewage effluent or a mixture of both 








condition. 


WHITEWATER SEWAGE PLANT 
RIVER EFFLUENT 

Raw Treated Raw Treated Treated 

Theoretical Actuol 

Results Results 
Calcium as CaCOs 229 35 233 35 142 
Magnesium as CaCOs 121 109 148 133 66 
Total Hardness as CaCOs 350 144 381 168 208 
Total Alk. as CaCOs 259 35 292 61 114 
Total Phosphate as CaCOs 0 0 15 0 i) 
Sulfate as CaCOs 123 141 97 115 111 
Chloride as CaCOs 18 18 163 163 173 
Nitrate as CaCO; 1 1 29 29 29 


Examination of the actual operating results shows that the reduction of alka- 
iinity and hardness in the sewage plant effivent is not as complete as pre- 
dicted theoretically. However, for make-up to the cooling tower system the 
quality is still satisfactory. Thus, Richmond, Indiana, has established a firm 
source of water supply for the cooling tower system regardless of drought 





and excessive amounts of treatment 
chemicals are required to counteract 
the effects of the residual polyphos- 
phates from household detergents. 
Some of the organic compounds have 
similar effects. Unless there is an eco- 
nomic reason for alkalinity reduction 
of the effluent by means of lime, the 
use of acid for alkalinity reduction 
instead of lime will eliminate numer- 
ous problems of operation. 


Intake Crib 


In order to provide for the use of 
either river water or sewage effluent 
a crib intake was constructed in the 
river about 100 ft upstream from the 
sewage plant outfall so that river 
water could flow by gravity into a 
pump well. A drop manhole was in- 
stalled in the outfall line of the sew- 
age plant, with piping to the pump 
well, so that all or part of the effluent 





This table gives comparison of chemical quality of the efflu- 
ent after lime treatment and coagulation when using river 
water normally and when using sewage effluent in trial 


could be diverted for station use. 
The pump well is equipped with 
valves so that either river water or 
sewage plant effluent, or a mixture 
of the two, can be admitted. 

Two vertical, centrifugal, wet pit 
pumps, each rated at 1600 gpm, de- 
liver the water through one mile of 
12-in. steel main to the station for 
subsequent treatment and use as 
make-up to the cooling tower sys- 
tem. All other plant requirements 
such as demineralizers, sanitary fa- 
cilities, fire protection, and general 
service are designed to use city 
water; this arrangement greatly sim- 
plifies the identification of piping and 
the se tion of the contaminated 
and potable water supplies. 

Chlorine feed to the clearwell is 
provided primarily for the control of 
biological slimes in the one mile of 
pipe and not for the oxidation of 
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ammonia when sewage effluent is 
used. The chlorinator, with a ca- 
pacity of 750 lb per day, is inter- 
locked electrically with the pumps to 
feed chlorine solution only when 
either of the pumps is in operation. 

At the station site the chlorinated 
water is metered and its flow regu- 
lated by a manual flow control valve 
before discharging into an upflow 
type, clarifier-softening unit which 
has a capacity of 1600 gpm. 

Chemical treatment at the upflow 
unit consists of hydrated lime for the 
reduction of alkalinity and ferric 
sulfate for coagulation and clarifica- 
tion, each chemical being fed through 
a dry-type volumetric feeder. Sulfuric 
atid, for further reduction of alka- 
linity, is fed in the effluent of the up- 
flow unit through a mercury fluid 
plunger type of metering pump. 

All chemical feeders are inter- 
locked with the flow meter to pro- 
portion automatically chemical feed 
to flow. From the upflow unit the 
effluent flows by gravity as make-up 
to the cooling tower system. 

Treatment of the circulating water 
consists of sodium chromate and so- 
dium polyphosphate for control of 
corrosion and scale. “Shot” chlorina- 
tion is also provided through a 
6000-lb per day chlorinator for con- 
trol of slime and algae. 


Figure 3 shows a flow diagram of 
the system designed for treatment of 
make-up water to the cooling towers. 
To date, the city has not experienced 
shortage of river water serious enough 
to require the use of undiluted efflu- 
ent from the sewage treatment plant. 
However, trial runs, using 100 per 
cent sewage effluent, have proved the 
feasibility of the design and have 
acquainted the operating personnel 
with the problems of treatment to be 
anticipated. Also, this spring, flood 
waters on the Whitewater River 
caused a plugging of the station’s 
river intake line. The ability to 
switch readily from river water to 
sewage plant effluent for cooling 
tower make-up water prevented a 
shut-down and power curtailment. 

The problems are mainly in chemi- 
cal conditioning. When problems with 
lime treatment become a nuisance 
while using sewage plant effluent, 
then the station can operate the up- 
flow unit as a clarifier only without 
lime. Reduction of alkalinity in the 
make-up would then be accomplished 
by an increase in the feed of acid. 

Present-day raw sewage from any 
community is loaded with phosphate 
and other kinds of detergents, which 
cause problems in foaming and poor 
sedimentation even in the sewage 
treatment plant. The treatment has 


little effect on the removal of de- 
tergents. Further chemical condition- 
ing, by lime treatment, coagulation, 
and sedimentation, is complexed by 
these phosphate compounds. 

Experience at other stations using 
sewage plant effluent as make-up to 
cooling tower systems shows that if 
no further chemical treatment is re- 
quired — other than acidification to 
reduce alkalinity, and shot chlori- 
nation—no serious problems are 
encountered. Experience has also 
shown that the ammonia in the sew- 
age effluent is not a factor in the cor- 
rosion of copper or copper alloy con- 
denser tubes. The ammonia, appar- 
ently, is oxidized biologically, as well 
as lost through aeration at the towers. 
There appears to be no need to con- 
sider the use of chlorine for the oxida- 
tion of ammonia. 

If the quality of the sewage plant 
effluent is such that further treat- 
ment is required to reduce alkalinity 
and suspended solids by means of 
lime coagulant aid, then the treat- 
ment process requires meticulous con- 
trol to produce the desired quality. 

Comparison of chemical quality of 
the effluent after lime treatment and 
coagulation when using river water 
normally and when using sewage 
plant effluent on a trial basis is 
shown in the table. THE END 


This Business of Getting Power Direct from Heat... 


By JOHN C. R. KELLY, Jr * 


THERMOELECTRIC power 
generation is a simple and competi- 
tively efficient way to provide power 
for a number of small and interme- 
diate loads. It is likely to be a useful 
peaking complement to a central 
power station. Efficiencies will soon 
be competitive with all but the most 
modern large central stations. 

Thermoelectric refrigeration is 
likely to become a significant part of 
power demand within the next 18 
months. 

It is necessary to have a basic 
understanding of the mechanism of 
thermoelectricity in order to com- 
pare it with conventional power 
generation. Take a block of typical 
solid containing some free electrons: 
these electrons can be made to move 
under the influence of an electric 
field or under the influence of a 
thermal field. 

If heat is applied to one side of 
the solid, the electrons will tend to 
behave much like people. They will 
rearrange to become somewhat more 
sparse in the warmer regions of the 
specimen and somewhat more dense 
in the colder regions. This leads to an 
electrical gradient. To take advan- 
tage of this electrical gradient, the 
circuit is closed externally and the 
electrons flow through the external 
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Where Does It Stand Today? 


circuit. (The reverse effect, of pump- 
ing heat with electrons, is the basis 
for thermoelectric refrigeration.) 

Contrast this pumping of electrons 
with heat with the present steam 
turbine. In the steam turbine, water 
molecules are pumped with heat but 
they are not electrically charged and 
therefore are unable to do any elec- 
trical work, only mechanical work 
which must be transmitted to the 
generator. Thermoelectricity circum- 
vents the mechanical generator step. 

Some of the more efficient power 
plants today are of 40 per cent ther- 
mal efficiency, make up a thermo- 
dynamic cycle efficiency of about 45 
per cent and a generator efficiency 
of better than 95 per cent. In a 
thermoelectric generator we can tol- 
erate much higher temperatures sim- 
ply because there are no mechanical 
stresses on the material. This permits 
cycle efficiencies of 70 per cent or 
higher. 

As for generator efficiency, 40 or 
45 per cent is a reasonable forecast. 
Thermoelectric generators have been 
built in the range of 1 to 10 watts. 
Now actual construction is under- 
way on several units extending to 
the kilowatt range. The calculated 
efficiency, based upon materials now 
at hand in the laboratory, is of the 
order of 13 to 14 per cent. Forecast 
is that the efficiency of thermoelec- 


tric generators in the next 15 or 20 
years is unlikely to exceed a practical] 
limit of about 35 per cent. 

Following table shows, for heat- 
rate only, the rather startling dif- 
ference between the two power con- 
version systems: 

Thermo- 

dynamic Generator Overall 

Cycle = Efficiency Thermal 
Generator (today) 


45% 95% 412% 
Thermoelectric 
Generator (forecast) 80% 45% 36% 


One other factor should be men- 
tioned. The thermoelectric generator 
is inherently a low-voltage high-cur- 
rent d-c source. Inversion and trans- 
forming to multiphase a-c will be a 
necessary operation. 

With regard to prime movers the 
question of power density becomes 
paramount. In this respect more 
than in efficiency there is a long 
period of development ahead since 
the present values are from 2 to 10 
watts per pound. However, values 
ranging upwards from 100 watts per 
pound have been calculated for the 
next generation of devices scheduled 
for the next two to five years. 


*Manager, Technology Dept, West- 
inghouse Research Laboratories. These 
remarks are taken from a paper pre- 
sented at the 1959 American Power 
Conference 
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Largest speed increaser in pipeline service is this West- 
inghouse gearing unit which is now installed at a compressor 
station of Texas Eastern Transmission Corp. It drives a 
high speed (6506 rpm), 15,000-hp centrifugal gas com- 
pressor, in turn is driven by synchronous motor of 900 rpm 


Push-button mining will result from this machine, being built by 
Joy Mfg Co for Peabody Coal Co. Electronically controlled, it is 
designed to recover coal too deep for stripping, and which cannot 
be mined economically with present equipment. It will eliminate 
the costly steps of roof support and underground ventilation 











577-ft stack of new Breed Plant of Indiana & 
Michigan Electric Co near Sullivan, Ind, con- 
tains 3873 cu yd of concrete. Height is expected 
to eliminate most air pollution in the area. 
Plant will have a single 450,000-kw generator 





Blast furnaces gas from huge plant of Tata 
lron & Steel Co at Jamshedpur, India, is cleaned 
by six 2-unit electrostatic precipitators installed 
by Research-Cottrell. Set cleans 360,000 cfm 
total gas at 105 F with 96.7 per cent efficiency 
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UPVC was the answer when it was found that gal - 
vanic corrosion had attacked the alloy piping of 
cooling system for the diesel generators of Texas 
Tower No. 2, radar island off Cape Cod. All piping 
was changed to unplasticized polyvinyl chloride 





Monorail, rated by many experts as an answer to the mass trans- 
portation problem, comes to town in Seattle. The city’s Fifth Ave and 
Pine St will look like this when monorail system designed by Lock- 
heed{ Aircraft Corp is completed to serve Seattle's Century 21 
Exposition, which opens in 1961. Airtrains will travel] at 60 mph 








Giant wrought iron wedges made by 
A. M. Byers Co are slated for mechanical 
shielding functions aboard a_ nuclear- 
powered vessel. Iron was torch-cut to re- 
quired size, heated to 2500 F and forged 





Scroll case for one of 12 reversible pump-turbines for the New York 
State Power Authority’s Tuscarora plant is here being assembled to 
the stay ring. Scene is Allis-Chalmers’ West Allis (Wis) Works. Huge 
scroll case has an 18-ft diameter inlet and measures 56 ft across. 
Each turbine in reverse rotation will be a 25,000-kva generating unit 
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industrial Power Plant Accounting 





Earlier articles in this series explained how to set up effective 
records to cut operating costs and support departmental charges. 
This month Mr. Cole concludes by telling how to derive ....... 


Accurate Budgets from Good Cost Data 


| ene TABLES II and III shown 
in the article that appeared in the 
June issue of. POWER ENGINEERING, 
the table in this article is derived to 
arrive at an equitable price to charge 
operating sections for the utilities 
they use. 

Columns 1 and 2 show unit costs 
of generation and distribution. Col- 
umn 3 shows total cost of generation 
and distribution. Column 4 shows an 
equitable price to be charged the 
operating sections for the services 
they use. Column 6 lists quantities 
of each utility sold to the operating 
sections. Column 6 shows the amount 
recovered to the utilities section from 
sale of utilities to the using sections. 

Recovery from the sale of utilities 
is $1,519,935, a profit difference of 
$32,665 to the power section. This 
sum can be used to cover unforeseen 
contingencies in maintenance, or can 
be returned to the purchasing section 
as a dividend at the end of each fiscal 


year. 
Data such as that presented in 


articles in this series, which has been 
accumulated to compute the oper- 
ating budget of a power department, 
ean also be of invaluable assistance 
in supporting any proposals for im- 
proving the operation of that depart- 
ment for decreasing operating costs, 
or for increasing facilities which the 
power department controls and dis- 
tributes. 


Peak Periods Are Changing 

Until quite recently, the power 
peaks for industrial and utility plants 
coincided with peak steam demands. 
These periods of high steam and 
power demands occurred during the 
winter months when steam was re- 
quired for heating, and the power was 
needed for lighting on the dark win- 
ter days. 

With the wide use of air condi- 
tioning for both product control and 
personal comfort, the picture has 
changed completely. Now the winter 
months give a peak in the steam de- 
mand, and the summer months are 











By JOHN S. COLE, P.E. 


showing a peak in the power demand. 

As a plant installs air conditioning, 
the power engineer is given an op- 
portunity to level out his steam re- 
quirements, thus getting best possi- 
ble year round efficiency from his 
boilers. Quite often, with proper bal- 
ance in his power generation, he can 
get his air conditioning power re- 
quirements with little or no increase 
in fuel consumption. 

If properly presented to top plant 
management, such a proposition will 
frequently sell itself. To present 
such a proposal properly, the power 
engineer must have adequate and au- 
thentic figures to back him up. 

In air conditioning a plant, two 
general methods can be used. First, 
individual packaged units can be in- 
stalled in the areas; or, second, the 
air conditioning units can be supplied 
from a central-type unit, circulating 
chilled water to the units. 

If packaged-type units are used, 
they could be either air-cooled or 
water-cooled. If of either type, they 








Fig. 1. Typical winter heat balance is basis for other three Fig. 2. Summer heat balance for same plant in Fig. 1. Note 


balance calculations of possible air conditioning schemes 
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volume of condensed steam available for air conditioning 
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Table shows a good, logical method of arriving at an 


equitable unit price to charge operating sections for utilities 





Utility 

H. P. Steam 

1. P. Steam 

L. P. Steam 
in-plant Power 
Compressed Air 
Treated Water 
Purchased Water 
Purchased Power 


will further increase power require- 
ments at peak seasons. If of the 
water-cooled type, they would require 
the use of a cooling tower to prevent 
excessive water usage. Here, again, 
the requirement for water would 
further increase demand at peak 
seasons. 

In most cases, the installation of 
packaged-type units represents the 
lowest first cost. Maintenance and 
operating costs increase rapidly, how- 
ever, and the useful life of these units 
is considerably less than that of a cen- 
tral station-type installation. First 
cost of a central station-type unit is, 
in general, higher than for a similar 
tonnage in packaged units, but oper- 
ating and maintenance costs are con- 
siderably less. In addition to this fact, 
if the prime mover power can result 
in a reduced power cost and better 
plant operation, then the installation 
easily can be justified. 

Consider a plant with winter oper- 
ating conditions as shown in Fig. 1, 
and with summer operating condi- 
tions as shown in Fig. 2. Note that 
the power demand is increased during 
the summer; that plant demand for 
intermediate-pressure steam is de- 
creased by 25 per cent, and the de- 
mand for low-pressure steam has de- 
creased by 75 per cent. Also note that 


STATION 
. SERVICE 


Ps a 








5. 
Units 
sold 


106,000,000 
270,000,000 

34,400,000 
388,000,000 
504,000,000 
270,000,000 


6. 
Plant 
recovery 
$ one 
132,500 
310,500 
722,400 
77,600 
128,000 


Internal use only 
Units, 1000 Ibs 
Units, 1000 Ibs 
Units, kw-hr 
Units, 1000 cu. ft. 
Units, 1000 gal. 
89,400 Units, 1000 gal. 
92,200 Units, kw-hr 
$1,552,600, Total recovery 





the steam to the condensers has in- 
creased by 57 per cent. 

By introducing a turbine-driven 
central station-type air conditioning 
unit in the intermediate steam sys- 
tem, some of this slack can be taken 
up. Refer now to Fig. 3. With no in- 
crease in steam output of the high 
pressure boilers, 500 tons of air con- 
ditioning refrigeration have been 
picked up. All steam required to 
drive the unit comes from that which 
was formerly condensed. 

Another 500 tons of air condition- 
ing refrigeration could be obtained by 
installing a unit to use extracted low 
pressure steam. This would also take 
otherwise condensed steam from the 
high pressure unit condensers and 
would require no increase in steam 
generation. Conditions obtained from 
this latter installation would be as 
shown in Fig. 4. 

It would be impossible to predict 
any possible savings which such in- 
stallations would give unless the 
power engineer had a very complete 
and accurate set of figures on which 
to base his reasoning, and with which 
to back up his arguments. 

By training, an engineer is gener- 
ally very thorough in all his work. 
He therefore can, and often does, 
produce in volume all the facts and 





i Rat 
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20,000 LB/HR 


Fig. 3. Here IP turbine drives air conditioning compressor without generating 
additional steam. 500 tons of air conditioning refrigeration have been added 
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figures necessary to support his 
budget or back up his request for new 
or replacement facilities. Frequently, 
the very thoroughness of preparation 
and the volume of figures produced, 
together with the complexity of dia- 
grams, charts and tabulations, so 
overwhelm non-technical top man- 
agement that their purpose is de- 
feated. 

It is necessary to accumulate all 
the data, work up charts, and make 
diagrams and tabulations. This in- 
formation must then be boiled down 
and concentrated so that the essen- 
tial facts, and only those facts, are 
made up in final form for presenta- 
tion to obtain management decisions. 

In order to accumulate and evalu- 
ate the mass of data necessary for use 
in preparing budgetary and other 
presentations to top management, 
and for use in computing operating 
costs, it is mandatory that the engi- 
neer get the closest possible coépera- 
tion of all other sections of the plant. 

He must work closely with the 
supervision of the operating sections 
in order to get first-hand information 
on probable process changes and 
changing utilities demands. 

He must work closely with time- 
keeping, purchasing and accounting 
so the charges for labor, material, 
overhead and fixed charges are prop- 
erly allocated. It is not possible to 
make any good budget, or to fix costs 
of production of utilities, unless all 
charges are properly distributed. 

In general, the plant accounting 
section is best fitted to accumulate 
the various charges which go to make 
up the costs of producing and dis- 
tributing utilities. The engineer and 
the plant accountants must take 
every care to see that the split-up of 
the charges between generation and 





Want Reprints ? 


This series of four articles on in- 
dustrial power plant accounting is 
being reprinted in its entirety. If 
you would like a copy, write the 
editors on your letterhead or jot 
“Accounting Series” on one of 
the return postcards in this issue. 























Fig. 4. Another scheme showing how both IP and LP turbines can drive compressors 
for 1000 "free" tons air conditioning. No increase in steam generation is needed 


distribution are accurately made, to 
prevent overloading of either gener- 
ation or distribution, and thus obtain 
ajfalse picture of costs. 

In the same way, great care must 
be taken to insure that charges of 
all kinds are correctly assigned to the 
various utilities. 

Generally, purchase requisitions 
for supplies and materials originate in 


the power department. Thus, it be- 
comes the responsibility of the de- 
partment to see that the cost of these 
supplies and materials is charged 
against the utility for which they are 
to be used, and also to see that the 
charges are allocated properly to gen- 
eration or distribution. 

Same responsibility exists in mak- 
ing up the daily timesheets for proper 





distribution of operating and main- 
tenance labor. Since these labor 
charges amount to about 16 per cent 
of the cost of operating the utilities 
section, any distortion of them by im- 
proper allocation will result in a false 
cost picture and thus make the re- 
sults of no value. Since overhead 
charges depend on total labor charges, 
any distortion of labor charges will 
double the amount of error when 
overhead charges are added. 

There are several ways in which 
fixed charges may be divided between 
generation and distribution. Prob- 
ably the best and most equitable way 
is on the basis of the ratios of first 
costs. Since equipment is depreciated 
on the basis of its first cost, by lump- 
ing all power department first costs 
and using that as a denominator, 
with first cost of equipment used for 
generating and distributing a particu- 
lar utility as a numerator, a percent- 
age will be obtained which can be 
used to derive the portion of fixed 
charges to be applied to each utility. 

The engineer should arrange with 
the accounting section to make up 
his cost sheet each month. With this, 
he then can keep a close check on his 
operating costs and take corrective 
action when any of these costs get out 
of line. With the monthly utility cost 
sheet, accounting should also furnish 
a performance sheet which shows in 
detail how actual operating costs 
compare with the money budgeted 
for the power department. 

With these two records, computed 
and supplied by an agency outside 
his department, the engineer has a 
good instrument with which to check 
departmental performance. THE END 


Fairless Works Burns Three Fuels Simultaneously 


ONE OF the many problems ex- 
isting in industry today is the efficient 
utilization of so-called ‘‘ waste fuel.’’ 
Fuel, regardless of where it originates, 
should never be considered as waste 
fuel. A million Btu of heat energy is 
worth exactly the same amount of 
money, regardless of its source, and 
should be used just as efficiently as 
possible at all times. So said W. O. 
Barnett, general foreman of U. S. 
Steel’s Fairless Works Utilities De- 
partment, before the American Power 
Conference recently. 

At Fairless Works there are three 
fuels available: blast furnace gas, 
coke oven gas, and residual fuel oil. 
Blast furnace gas is a by-product of 
the iron-making operation and has a 
value of 95 to 100 Btu per cu ft. 
Coke oven gas is a by-product of the 
coke-making operation and has a 
value of 560 Btu per cu ft. Residual 
fuel oil is a purchased stand-by fuel 
with a value of 151,000 Btu per gal- 
lon. In using these three fuels in one 
plant, the problem is to be able to 
interchange fuels as they are available 
on a Btu basis. 
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One of several boilers at Fairless, 
designed to fire all three fuels as they 
are available, is a standard two-drum 
single pass circulation boiler with a 
design capacity of 300,000 lb per hr 
at 885 psi and 900 F. This boiler is 
equipped with separate burners for 
each of the three fuels. To accomplish 
efficient by-product fuel firing on an 
availability basis and still maintain 
full power station output, a complex 
control system is required. Boiler con- 
trols are entirely pneumatic, operat- 
ing on a 5 to 25-psi signal for control, 
and 40-psi air supply for control drive 
units. 

Perhaps the most unusual feature 
of the control system is the fuel 
flow sequence. Fuel preference is 
blast furnace gas, then coke oven 
gas, and finally residual fuel oil. A 
pneumatic signal is transmitted from 
the plant master to the individual 
boiler master station. This control 
station controls fuel to the boiler and 
maintains steam output as dictated 
by the plant master control station. 

With blast furnace gas being the 
primary fuel, blast furnace gas con- 


trol receives this signal first. Signal 
is transmitted through a series of 
relays and limiting devices to a man- 
ual-automatic control station. From 
there, a common signal is transmit- 
ted, unless biased, to three blast fur- 
nace gas burners. Each burner has 
separate fuel and air meters that 
transmit a pneumatic signal to a 
ratio relay. This relay maintains 
proper fuel-air ratio to each burner at 
all times. 

If for any reason the blast furnace 
gas is inadequate for steam demand, 
the sequence relay will transmit that 
part of the signal not satisfied to the 
coke oven gas control system. This is 
accomplished with a sequence relay 
which compares the signal from the 
total blast furnace gas meter against 
output signal from the boiler master 
control. An imbalance between these 
signals will be transmitted through 
various relays to the coke oven gas 
control valves, causing them to open 
until the signals are again in balance. 

Residual fuel oil control functions 
in the same manner as the coke oven 
gas control. 
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This unique plant is the result of close codperation between owner 
and equipment manufacturer, cutting costs from an original esti- 
mate of $350,000 to an actual installed cost of only $150,000. 
Fourteen-foot platform uses available space, minimizes h-p piping 


First U. S. Planetary Gear Installation 
Cuts Space Requirements and Costs 


By THEODORE A. PIERSON Ili* 
and VINCENT S. WAGNER? 


NIQUE FEATURES resulted 

from planned expansion of the 
Homasote Co power plant at Tren- 
ton, N. J. These include a non-con- 
densing turbine driving a 1250-kw 
generator through a planetary reduc- 
ing gear, all mounted on a steel plat- 
form 14 ft above the boiler room 
floor, and an interesting system for 
control of load under both normal 
and emergency: conditions. 

Previous to the installation of this 
turbine-generator unit, Homasote, 
which manufactures high-density fi- 
bre insulating board, had installed a 
450-psig, 550-F boiler, but had oper- 
ated it at 135 psig for process steam 
only. 

Codéperative study of heat balances 
and power supplies indicated that the 
planned purchase of a duplicate 
boiler and a condensing extraction 
turbine was unnecessary and ex- 
tremely expansive. Instead, it was 
proposed to bring the existing high- 
pressure boiler up to its rated pres- 
sure and temperature and to acquire 
a back-pressure turbine to exhaust at 
process steam pressure. 


This new plan would provide elec- 
tricity at practically no operating 
cost. Centralized relocation of Scotch 
marine boilers with automatic con- 
trols and proper induced draft would 
provide increased total steam ca- 
pacity. 

This plan was based on Homa- 
sote’s requirements for uniform steam 
24 hours a day during the work week 
and a steady electrical supply during 
the same period. The rating of the 
proposed turbine was tied in to use 
the maximum amount of steam capa- 
bility of the high-pressure boiler. 

Use of a back-pressure turbine 
eliminated the need for new construc- 
tion to house condensing equipment. 

But space was still at a premium in 
the existing boiler house. The conven- 
tional turbine-reducing gear-genera- 
tor unit with a horizontally displaced, 
parallel-axis reducing gear was not 
applicable since it would take up too 
much space. A two-pole direct-driven 
generator was also scratched off be- 
cause it could not be supplied at any 
rating lower than 2000 kw. Headroom 
and difficult installation problems de- 
cided against the use of an in-line 
verticaliy-displaced reduction gear. 

To fit such a unit into available 


Fig. 1. Control 
center for boilers, 
turbine- generator 
and electrical 
switchgear. Unit 
may be seen on its 
steel base at the 
top of the picture. 
Quiet operation 
and low vibration 
of the unit permit 
this arrangement 


space use of a De Laval-Stoeckicht 
planetary gear was proposed. This 
lightweight gear, rated at 2800 hp, 
compresses highly-efficient power 
transmission into a minimum amount 
of space. 

Not content with saving space at 
ground level, the owner and the 
manufacturer decided to go one step 
further. Realizing the advantages of 
in-line arrangement in centralized 
weight distribution, they came up 
with the idea of raising the turbine- 
generator unit 14 ft above floor level 
on a basically simple, independent 
steel structure. The structure consists 
of 14-ft H-beams supporting a steel 
platform. 

Short steam lines, which were pos- 
sible from the high elevation of the 
turbine inlet to the boiler adjacent to 
the turbine, saved the cost of high- 
pressure piping, and kept installation 
cost to a bare minimum. Because of 
the simplified installation it was pos- 
sible to put the generator into the 
existing plant with only the main- 
tenance personnel of the plant being 
actively engaged. 

Into the space beneath the plat- 
form, it was possible to fit the planned 
complete control center for the oper- 
ation of all the boilers and auxiliaries 
and the turbine-generator controls. 

The turbine is rated at 440 psig and 
550-F inlet temperature. It exhausts 
at 135-psig back pressure. The plane- 
tary gear reduces the 4600-rpm tur- 
bine speed to 1200 rpm to drive the 
4160-v, 60-cycle, three-phase genera- 
tor. With a rating of 1250 kw at 80 
per cent power factor, this generator 
is of the open drip-proof type, manu- 
factured by General Electric. A pump 
is attached to the turbine shaft and 
rotates at full turbine speed to furnish 
lubrication for the turbine, planetary 
gear, and generator bearings. 

Operating governor in normal 
weekday service is a back-pressure 
control. Back-pressure is set to fulfill 
the basic function of the unit — to 
maintain a constant process-steam 
pressure while producing as much 
electrical energy as possible. 

Whereas the former system had 
supplied all steam at 135 psig, the 
heat balance showed the advantage 
of using 3 Jevels, 450 psig to the tur- 
bine, 135 psig to the process, and 35 
psig for plant heating. This step al- 
lowed the incorporation of a turbine- 
driven boiler-feed pump. THE END 
~*Homasote Company, and ¢t De Laval 
Steam Turbine Co 
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How to Measure with Dynamometers 


You can’t beat the versatility of 
a portable dynamometer for 
measuring tension, weight, torque 
and compression. It’s a valuable 
tool for the power engineer. 
This article shows some of the 
many applications of this in- 
strument in the power field 


By RALPH R. DILLON * 





1 Utility company saves money by 

reclaiming short length: of con- 
ductor; butt-welds pieces together. 
Dynamometer is used to determine 
strength of welds, for reuse of wire 
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OWER AND STRENGTH are 

like cash in a bank account. They 
are assets to be used, drawn upon, 
and relied upon. However, if power 
and strength are unknown quantities, 
they are of little more value than a 
bank account with no records, no 
bank book, and no statements. 

If such factors as tension, weight, 
torque, and compression are to be 
put to work, or depended upon to 
safeguard life and equipment, they 
have to be known. That is, their val- 
ues have to be measured. 

There are several ways to caliper 
some of these unknowns. But there is 
one simple, inexpensive way to 
measure them all, and that is with a 
traction type DY NAMOMETER. 

Some of the latest dynamometers 
approach the accuracy and reliability 





9 Popular use of dynamometers is 
in crane service. Functions per- 
formed are weighing of lifted load, 
and prevention of crane damage by 
overload. Acts as a safety device 


of precision knife-edge platform 
scales. People who visit the assembly 
department here at our plant, for in- 
stance, are amazed to see the battery 
of testing instruments that our crafts- 
men use in calibrating dynamometers. 
After seeing a dynamometer with- 
stand years of battering around on 
the end of a chain hoist, it seems 
strange to see heavy-duty industrial 
instruments calibrated with such 
meticulous watchmaker workman- 


~~. 

ynamometers combine accuracy 
with compactness and ruggedness. 
They don’t require kid-glove han- 
dling. They are inexpensive and ex- 
tremely versatile. Most importantly 
perhaps, a dynamometer is portable. 





* Chief Engineer, W. C. Dillon and Co 





3 Here a dynamometer provides a 
simple method for testing deflec- 
tion in a stack of high-tension insula- 
tors. Photo courtesy of I-T-E Circuit 
Breaker Co. Aids in design of stack 
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Unwieldy objects don’t have to be 
taken to it; it can be taken right to 
the job. 

A power pole, for instance, is a 
long, cumbersome object that is ex- 
tremely difficult to get onto a plat- 
form scale. But, a crane or lift truck 
equipped with a dynamometer can 
lift it and weigh it in a few seconds. 
In fact, an object can be weighed in 
exactly zero seconds if the weighing 
operation is made an integral part of 
the loading operation. 

Many power companies weigh 


poles, transformers, cable and other 
items, as they are being loaded on 
their trucks — to prevent heavy fines 
levied against overloaded vehicles. 

A dynamometer can serve a myriad 
of purposes out in the field, too. Half- 
used reels of cable can be weighed to 




















6 Time-saving method of aligning 
turbine rotor is demonstrated here. 
Shaft is raised by crane, until dyna- 
mometer indicates desired load to be 
carried on bearing surfaces of turbine 
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4 Utility linemen use dynamometer and ratchet hoist to 5 
test strength of pole on left. Anchored pole at right is 
used for attachment of test equipment, which is easy to use 


determine the amount of wire left on 
the reels. When cable is being strung, 
the dynamometer can be used to 
measure and equalize tension. Dyna- 
mometers can be used to check the 
static strength of telephone poles, 
even the holding power of land 
anchors. 

The many uses of dynamometers 
are too varied to permit their full 
description here, but a brief sampling 
below gives a hint of their versatility: 
Measuring pulling power of engines 
Checking joints on conveyors 
Testing cable or chain slings 
Checking torque of gear-reducers 
Crane-overload prevention 
Measuring tension in a moving line 
Aligning turbine generators 
Checking safety belts 
Testing armature binding wire 





7 Prevention of damage to sluice- 


way equipment is assured by 
means of dynamometer attachment to 
cable. Installation is on spillway gates 
at Chief Joseph Dam, in Washington 





Linemen measure tension in line conductor, with dyna- 
mometer, and without disconnecting wire. Come-along 
and snatch-blocks are also used for this quick, simple test 


Tests of hoisting apparatus 
Insulator stack deflection tests 
Checking torque of motors 
Testing strength of products 


Dynamometers, of course, are no 
more restricted to the electric power 
industry than are telephones or elec- 
tric lights, but they can be just as 
useful. Their great versatility puts 
them to work as safety devices, time- 
savers, and money-savers, in all in- 
dustries — for shop, laboratory, or 
field applications. 

Aircraft manufacturers use them 
to measure the thrust of jet engines. 
Air and sea cargo-carriers use them 
to prevent weight imbalance during 
loading. The Navy uses them on air- 
craft carriers to test the holding 
power of arresting cables. Foundries 
use them to keep a constant check of 
the molten metal in a ladle, to keep 
from making a costly, incomplete 
pour. 

A dynamometer is truly the uni- 
versal measuring instrument. It of- 
fers a practical solution where accu- 
racy, low cost, and portability are 
required. 

Editor’s note: Although dyna- 
mometers have been in use for years, 
their full potential is not realized by 
many power engineers. As the article 
states, only a limited number of ap- 
plications are referred to. 

Like other versatile instruments, or 
tools, the dynamometer can be of 
greatest value to the operating engi- 
neer if he seeks new and wider use for 
it. Very few tools serve as many pur- 
poses as dynamometers. THE END 
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New Recovery Process Furnishes Steam, 
Stops Pollution at Large Paper Mill 


Stream pollution, resulting from loss of vital chemicals used in 
paper-making, plagued this utility-paper company. Research team- 
work between company and equipment manufacturer solved the 
problem, recovered chemicals; will furnish large quantity of steam 


ATEST MILESTONE in the un- 
relenting drive on the part of in- 
dustry to clean up the nation’s 
streams was unveiled recently in 
Wisconsin Rapids, Wis. Known as 
the W-P Recovery Process, the new 
installation is a joint research and de- 
velopment project of Consolidated 
Water Power and Paper Co and 
Western Precipitation Corp. 
_ Developed for the pulp and paper 
industry, the process recovers valua- 
ble chemicals used in the manufac- 
ture of paper, produces steam for 
process and power as a by-product, 
and reduces bacteriological oxygen 
demand imposed on _ neighboring 
streams by burning chemical effluents 
that, hitherto, had been dumped. 
Chemical recovery boilers are no 
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innovation to the paper industry; 
kraft mills have long had such in- 
stallations. However, only spent 
kraft-type liquors lend themselves to 
chemical recovery by combustion 
without additional treatment, and 
kraft liquors represent a minor por- 
tion of all paper mill liquor effluent. 

Greatest value of the new W-P 
Process lies in the fact that, in com- 
bination with sodium sulfide by rapid 
oxidation with air, any sodium-base 
sulfite liquor reclaimed from the 
pulping process can be converted to a 
kraft-type liquor. Flow diagram of 
the process is shown in Fig. 1. This 
liquor is then concentrated in evapo- 
rators to a medium composed 65 per 
cent of solids. Solids consist of chem- 
icals remaining in the spent liquor, 
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and the lignins, sugars, and tannins 
previously removed from wood in the 
pulping process. Concentrated liquor 
is then sent to a recovery boiler as 
fuel, steam is produced for further 
process, and chemicals are recovered 
as smelt. 


Process Steam Is By-Product 

It is at the furnace that major 
economies are effected through the 
production of high-pressure steam, 
Fig. 2. Since this first section of the 
installation was operated originally 
as a pilot plant, no boiler was in- 
stalled, and a second air heater was 
incorporated in design in lieu of a 
boiler to dissipate heat of furnace 
gases. (A new furnace and boiler, 
which is to be added as the plant is 
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Fig. 1. Flow diagram of W-P Recovery Process at Consolidated Water Power & Paper Co. Recovery boiler is at lower right 
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expanded, will be able to deliver 
75,000 lb steam per hr from the vol- 
ume of liquor presently to be treated.) 

Exit gas at 1800 F is diluted with 
air to 1200 F. This then goes to the 
first in-line air heater which will ulti- 
mately be replaced with a steam gen- 
erator and economizer taking the 
1800 F gas without dilution. m 
here the gases are discha: at 550 F 
to what will ultimately the con- 
ventional steam generator gas-to-air- 
type air heater. Outlet gas tempera- 
tures with this air heater are main- 
tained at 300 F. Developers of the 
process claim that this is the first in- 
stance in the United States in which 
it has been possible to maintain exit 
temperatures as low as this with a gas- 
to-air heater on a recovery furnace. 

Standard recovery practice uses a 
boiler, then an economizer or an air 
heater, to recover the heat for steam 
generation, lowering the gas to a 
temperature of from 750 to 450 F. 
Ordinarily the exit gases are then 
contacted with partially evaporated 
liquor which cools the gases and com- 
pletes the evaporation of the liquor 
to firing concentration. The gases 
then leave this process at 300 F to go 
to an electrical precipitator or, if a 
Venturi scrubber is being used as a 
direct contact evaporator, they go 
directly to the stack at saturation. 

In the new system all of the evapo- 
ration will be done with multiple 
effect economy, say, 5 to 6 lb of water 
evaporated per lb of steam used. De- 
velopers of the process claim that the 
combined use of the air heater for a 
fina] heat trap and a steam operated 
forced circulation concentrator in 
multiple effect for a final concentra- 
tion of the liquor will show a 10 per 
cent improvement in net steam pro- 
duction. This combination can re- 
place the direct contact evaporator 
usually used in this country. 

Conditions under which air heaters 
operate in this installation are much 
more rigorous than would be the case 
in a conventional boiler installation, 
and for this reason the tube cleaning 
operation is much more critical. 
Gases passing through these air heat- 
ers are laden with sodium carbonate 
and sodium sulfate particles which 
adhere to tube surfaces and would, if 
allowed to collect, prove disastrous to 
the operation. Many comparable 
kraft mills are forced to operate 
various steam and/or vibrating sys- 
tems on a continuous basis. 

For the Wisconsin Rapids installa- 
tion, Diamond Power Specialty Co 
has designed and installed a shot- 
cleaning system that, to date, has 
operated satisfactorily on a 15-min- 
ute cycle. Between 800 and 1000 Ib 
of steel shot are bounded vertically 
through the air heater tube passages, 
cleaning the surface as they fall. Shot 
are then collected in an accumulator 
at the bottom of the heater and 
blown to a storage tank above the 
heaters for the next operation. Com- 
pressed air at 100 psi is used to trans- 
port the shot from the bottom hopper 
to overhead storage tank. THE END 
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Fig. 2. Profile view of chemical recovery boiler. Babcock & Wilcox is supplier 
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Fig. 1. Layout of the central facility and maintenance shop of a large Canadian utility. Shop is equipped to handle any job 


Tools for the Power Engineer 


Adequately manned and equipped maintenance shops are abso- 
lutely essential in electric utility systems. When the system is far- 
flung and made up of steam, diesel and hydroelectric generating 
stations, as is this Canadian utility, the problems are complex 


HERE PROBABLY ISN’T a 

more exacting maintenance prob- 
lem in the world than that associated 
with a large electric utility system 
made up primarily of hydroelectric 
generating systems. When some of 
these stations are widely scattered 
over a semi-wilderness area, as ours 
are, the job is even more demanding. 
Here, it is largely a do-it-yourself op- 
eration, for we don’t have the outside 
service shops immediately at hand, as 
do so many of our more fortunate 
neighbors to the south. 

Ours is a centralized maintenance 
shop and tool center serving one of 
the largest and oldest Canadian elec- 
tric utility systems. From our cen- 
tralized facilities, several generating 
plants are serviced. As in all electric 
utility maintenance operations, this 
is by and large a problem of having 
the right man or men, with the right 
tools and equipment, at the right 
place at the right time. Anything less 
can only result in undesirable outage, 
reduced system capacity, and an un- 
happy top management. Needless to 
say, such occurrences are extremely 
rare. 

In providing necessary equipment 
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and personnel, jobs that aren’t too 
large for transporting are brought 
into the shop. en this isn’t possi- 
ble, the shop goes to them. Assume, 
for instance, that there is an overhaul 
job scheduled for one of our plants 
some 100 miles north of our central 
shop. Job is first analyzed in detail, 
after which all necessary arrange- 
ments are made to complete the work 
involved. We then ship them welding 
machines, impact wrenches, and the 
like. We, of course, have a crew of spe- 
cialists who are sent along with the 
tools on major overhauls. 


Shop Is Equipped For Any Job 
Jobs range all the way from ma- 
chining a new pump shaft, which we 
would do in the shop, to turning down 
a water wheel, or grinding smooth a 
weld repair to the inner surface of a 
badly cavitated throat ring of a hy- 
draulic turbine weighing several tons, 
which would have to be done in the 
field. (Editor’s note: See POWER EN- 
GINEERING for May, 1959, for an 
account of this latter operation.) 
Knowing that the responsibility 
for maintaining such a system in op- 
eration would be great and the job 


By WILLIAM BUCKSHEE 


categories widely varied, we designed 
the central facilities, laid out the 
shop, specified and bought all needed 
tools and equipment with this in 
mind. Layout of our facilities is shown 
in Fig. 1. 

Rather complete listing of principal 
shop equipment, as well as portable- 
power and hand tools i is on page 85. 
Actually, it is not entirely complete 
due to the fact a complete listing 
down to the last crescent wrench and 
screw driver would consume several 
pages. All major tools are listed, how- 
ever, and it is an extensive list. 

Reason for this rather large stock- 

ile of tools is that we, as a central- 
ized shop, to a large extent look after 
tool requirements of other stations in 
the system as well, There are two 
reasons for this. First, we are in this 
manner assured of having the proper 
tool where we can lay hands on it in 
short order when needed. This, in 
itself, is sufficient reason, located as 
we are in an area where prompt re- 
placement is not always assured. In 
addition, there is a substantial saving 
in that there is no large duplication 
of tools in other stations on the sys- 
tem. 
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1 — Do-All contour machine, model 
V-36 

1 — Boyce & Eames lathe, model C 

1 — Reed Prentice geared lathe, 16” 
by 8’ 

1 — Walcott lathe 

1 —- Petrie engine lathe 

1 — 16” Hang lathe 

1 — Heavy lathe, 42” (S.H.) 

1 — Small lathe 

1 — Pipe lathe (S.H.) 

1 — Metallizing lathe 

1 — Endrite metal cutting lathe 


OTHER PRINCIPAL 
EQUIPMENT 


1 — Milling machine 
1 — Shaper 
1 — Large radial drill 
1 — Small drill press 
1 — Planer 
— Emery wheel 
— Hearths, work bench and tools 
— Heaps threading machine 
— Large pipe threading machine 
— Pipe bender 
- Welding machines 
Bench and grinder 
Special grinder 
Racine utility saw, model W3B 
Auto fluid drives 
Hack saw machine, 10” 
Hydraulic jack, 100 ton 
- Boring machine 


et et et DD et et et 2D 


PORTABLE AND HAND TOOLS 


2 — Thor electric drills 

l Cleveland air-driven drill 

l Black & Decker electric drill 
1 —- Atlas bench drill press 
2—B & X Shorty electric drills 
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1 — Mall electric drill 

3 — Wiedeke tube expanders 

1 — Ruemelin sand-blast generator 
1 — Ingersoll air-driven grinder 

1 — Dumore Metco electric grinder 
1 — Hisey precision grinder 

1 — Nu-matic air-driven grinder 

1 — Baldor Carbide grinder 

2 — Aro straight grinders 

3 — Aro portable grinders 

1 — Hisey precision lathe grinder 

1 — Black & Decker electric grinder 
3 — Metco metallizing guns 

7 — Chain hoists 





1 — Norton 25-ton jack 
1 — Ruemelin sand-blast machine 
1 — Belt-lacing machine 
1 — Yale key-cutting machine 
30 — Micrometers, assorted Browne & 
Sharpe, Goodhell-Pratt, and Star- 
rett 
Crowfoot pullers 
— Cleveland reamers 
— Whitney punch, complete with 


Portable sander 
Do-All saws 
Black & Decker portable quick- 
saw 
1 — Power King sander 
1 — Black & Decker portable sander 
16 — Wire rope slings 
Arc-Air torch, complete 
Metcocompressed air drying unit 
Metco fuse-bond unit 
Metco gas-flow meter unit 
Metco air-blast unit 
Vises 
- Oxweld acetylene set 
~ Blowpipe welding set 
— SS welding and cutting set 
Ingersoll-Rand impact wrenches 
1 — Socket wrench sets 
1 — Platform truck 
Assorted gages, drills, dial indicators, 
calipers, cutters, and various acces- 
sory tools for machine tool units 
(Another article on “‘Tools for the 
Power Engineer” will appear in a sub- 
sequent issue.) THE END 
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A MODERN POWER STATION 


requires mony sizes, 
kinds and types of pipe to make it complete............ 
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LIKE THIS small instrument tubing, used in thousands of 
feet, required for recording and control, and........... 


It Takes a Lot of Pipe to Build 
A Large Power Plant 


In modern electric generating plants today, piping is important. 
From the small instrument tubing, to the large condenser cooling 
lines, most every size and type of pipe is used. This story explains 
some of the complexities of a large steam plant piping installation 


By DAVID D. VIGREN* 


( N THE OHIO RIVER, near 
J the village of Cresap’s Grange, 
W. Va., and 19 miles from Wheeling, 
the giant Kammer power plant stands 
completed and is now in full opera- 
tion. 

This 675,000-kw station is a joint 
undertaking by the Ohio Power Co 
(operating subsidiary of American 
Electric Power Co), and the Ormet 
Generating Corp. It will furnish the 
all-important power required for the 
vast aluminum facilities of Olin 
Mathieson and Revere Metals, at 
Hannibal, Ohio. 

A highly-varied power-piping proj- 
ect was carried out at Kammer, 
which incorporated the newest design 
features in this type of generating 
plant. Work included erection of 
piping (and system components) from 
66-in. circulation water lines to an in- 
strument control-air system of !4-in. 
copper lines. Main steam piping is 
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1234 inches o.d., with wall-thickness 
of 24 inches. 

American Electric Power Service 
Corp engineers have used a tried-and- 
proven system of design to bring high 
efficiency to the Kammer plant. 
Specifications called for piping as re- 
quired for three 225,000-kw, cross- 
compound turbine generators, oper- 
ating at 2000 psi and 1050 degrees F, 
with one stage of reheat at 500 psi 
and 1050 degrees F. 


Division of Work 


Each generating unit is fed from 
a single steam generator, producing 
1,523,000 lb of steam per hour. A 
noteworthy design feature is that this 
is the first power plant in the world 
made to burn either coal or char. 
(Cyclone furnaces were designed by 
Babcock and Wilcox.) 

Kammer represents the last word 
in refinement of AEP’s 225,000-kw 
units. Five other generating units of 
this design are at work in the AEP 


System. These are at the Muskingum 
River, Glen Lyn and Clinch River 
plants —“ kilowatt factories,” as their 
engineers aptly call these modern 
power stations. 

American Electric Power was the 
contractor, design-engineer of the 
project, and (as in most power plant 
jobs) furnished the equipment com- 
ponents, piping material and sup- 
plies. Pipe, of 6-in. size (and over) 
came prefabricated, while our com- 
pany fabricated everything under 
6-in. size in shops at the site. Engi- 
neer-detailing of 4-in. to 2)4-in. work 
was also done on the job under our 
job engineer. Smaller lines were field 
run, and any changes were engineered 
as they developed. 

Design required that all main 
steam, and reheat steam, piping 
be supported on constant-support 
springs, which would accommodate 
expansion with variations in operat- 
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ing temperatures. This was true of 
other hot systems, also. Periodic 
examination of these supports was 
stipulated, for an initial operating 
period, to assure that design move- 
ments were attained. 

Twenty-one welded joints in the 
h.p. steam lines of each generating 
unit at Kammer were. made with 
consummable-insert rings instead of 
the conventional split commercial 
backing-rings. The root pass, fusing 
the ring into the pipe, was made by 
the inert-are method, with internal 
gas purging. Then followed careful 
examination by x-ray and with dye 
penetrant. The weld was then com- 
pleted by using metallic-arc. All high- 
pressure steam piping contains 214 
per cent chrome and 1 per cent mo- 
lybdenum, and the insert-rings are 
made of the same material. 

A single turbine-driven boiler-feed 
pump (5200-gpm, 6000-ft head per 
unit) has been employed at Kammer. 





MEDIUM SIZE PIPE, as shown in this photo, which includes 


several pressures, for general piping facilities........... 





dp 
‘i 
‘' 
*} 
I 





Steam is taken from the exhaust of 
the main turbine and operates the 
feed-pump turbine at 5500 hp. Bleed 
steam is also taken from this turbine 
for feedwater heating. A low-pres- 
sure, motor-driven start-up pump is 
used to build up initial pressure in 
the boiler until the feed-pump turbine 
can be started from a connection to 
the main steam piping. 

Generators are hydrogen-cooled, 
with four hydrogen-coolers in each 
generator housing. Hydrogen is sup- 
plied from a storage-bottle arrange- 
ment, tapped into a distribution sys- 
tem. The coolers are cooled, in turn, 
by condensate. 

Three separate oil systems are used 
on each unit, serving the forced-draft 
fans, boiler-feed pump turbine, and 
the main turbine generators. 

Another interesting feature at 
Kammer is a permanently installed 
chemical-cleaning distribution sys- 
tem. Nozzles on the main headers of 





se%a- enw AND REALLY BIG condenser-cooling pipe conduits as shown here 
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PLUS HEAVY PIPING, used for the high-pressure steam 
lines, connecting boiler to turbine... .......eeceeeeeees 


the chemical-cleaning system are con- 
nected to nozzles on the feedwater 
system, and on the h-p heater drain 
piping, enabling the heater to be 
chemically cleaned when the unit is 
out of service. Supplementing this, 
the design also enables the shell side 
of the heaters to be cleaned during 
operation by isolation of a heater 
from the feedwater and extraction- 
steam systems. 

Building heating was another part 
of the piping job. Being a semi-out- 
door plant, much of it is exposed to 
the elements. Enclosed and heated, 
however, are the turbine rooms, parts 
of the heater bays where extraction 
feedwater heaters are located, and 
certain smaller areas, such as the boil- 
er-drum enclosures, where important 
instruments are located. 


Control System Piping 


In the boiler-drum enclosures, the 
water-level gage is continuously 
monitored by a television camera, 
which sends its picture to the main 
control panel where it can be com- 
pared with that sent in by two other 
level-recorders. The drum enclosure 
is normally warmed by radiation from 
the boiler, but freezing of water-filled 
parts must be prevented during shut- 
downs. Water lines in outdoor parts 
of the plant are kept warm by electric 
heating cables. 

One man can control all functions 
of a generating unit from a large, 
modern control room. With a com- 
plete view (and throttle) of Kam- 
mer’s works before him, he can elect 
automatic or manual control. Control 
rooms for units 1 and 2 are located 
back-to-back on the roof of the tur- 
bine room. Unit 3 control room is 
located in its unit area. 

Through electric control cables and 
pneumatic air lines, impulses are car- 
ried from the machines to dials and 
relays here. These lines run via sub- 
panels located adjacent to the vital 
equipment. 

Noteworthy in the Kammer plant 
is the magnitude of the control sys- 
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tem. Jointly, our company and AEP 
set up a small “factory” (in Wheel- 
ing) for assembling instruments in 
the control boards. First, the instru- 
ments were mounted on the panels; 
then, while the internal piping was 
being installed, electricians wired the 
instruments. 

At the plant site, installation crews 
tied the control tubing, now assem- 
bled on the panels, into plant lines. 
The handling of the quarter-inch cop- 
per lines, as they run from end to end 
of the plant, and the precise angles of 
straight-line leads into fittings at the 
instruments, is tedious, painstaking 
work, to be done by experts. 

Power from Kammer is delivered 
to the aluminum facilities (10 miles 
down river at Hannibal, Ohio) on 
two 132,000-y double-circuit trans- 
mission lines. The $91-million Kam- 


mer plant is an integral part of a 
major new industrial complex, which 
also includes the new Ireland Mine 
of the Consolidation Coal Co, the 
Ormet smelter, and the Olin Mathie- 
son aluminum rolling mill. 

Kammer is expected to consume 
1,800,000 tons of coal each year, all 
of it from the Ireland Mine, located 
adjacent to the power plant. Coal is 
delivered from the mine’s cleaning 
plant on a conveyer system one-third 
of a mile in length. Initially, the 
three boilers will burn only coal, with 
the use of char to follow after com- 
pletion of a char-processing plant by 
Consolidation. (Char is a by-product 
from the low-temperature distillation 
of bituminous coal.) Boilers have 
been designed to burn either char or 
coal in any proportion. 

Ownership of Kammer’s generating 





units is divided, with two units the 
property of the Ormet Generating 
Corp and the third owned by Ohio 
Power. Since Kammer will be part of 
the American Electric Power System, 
the aluminum operations at Hannibal 
will be backed up by the power re- 
sources of the network; and, recipro- 
cally, Kammer’s surplus will go into 
the grid. 

On April 6, the third and final 
225,000-kw generating unit went into 
commercial service, and the plant is 
now in full-scale operation. With a 
peak force of 400 pipe-fitters, ap- 
proximately 1600 tons of piping have 
been erected to complete this great 
plant —for its sizable contribution 
to industrial production in the Ohio 
valley. 

Editor’s note: All photos courtesy 
of F. H. McGraw and Co. THE END 


Listening to the Sound Speeds Fault Detection 


DIAGNOSING defects, misalign- 
ment, excessive wear and vibration, 
leaks, and non-uniformity in all kinds 
of mechanical equipment can be a 
laborious procedure, often accom- 
panied by more dismantling and 
downtime than is strictly necessary. 
To simplify the job, experienced op- 
erators today are turning to the in- 
dustrial stethoscope, of which several 
good examples are now on the market. 

Such a device can be used on all 
kinds of pumps, generators, turbines, 
gasoline and diesel engines, com- 
pressors, condensers, electric motors, 
convertors, gages, recorders, boilers, 
and fuel lines — to mention only some 
of the applications. In the amplified 
sound that he hears, the operator 
can spot trouble sources quickly. 

One such device consists of a metal 
probe which serves as a microphone, 
an electric amplifier and_ selector 
housed in a handy carrying case, and 
a set of ear phones. Adjusting knobs 
give volume control and sensitivity. 
When the probe is placed in contact 
with the suspected source of noise, 
the sound is amplified many hun- 
dreds of times, and the exact point of 
trouble can be spotted by moving the 
probe to different locations to deter- 
mine where the sound is loudest. In 
this way, sounds normally heard only 
at high operating speeds can be de- 
tected at low speeds. 

Another type of industrial stetho- 
scope is non-electric, has a specially- 
designed sound chamber, isolates 
sound of the machine or part by spe- 
cial tuning device, weighs less than 
three pounds. 

One of the oldest of these stetho- 
scopic devices operates on the prin- 
ciple of the seismograph. When 
placed on the ground it detects vi- 
brations from a distance through 
the rarification and compression of 
the air in the tightly sealed instru- 
ment. These vibrations are trans- 
formed into sound waves and carried 
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Use of an industrial stethoscope simplifies the finding of defects in the performance 
of all kinds of power equipment. Tuning in on the sound leads to trouble sources 


to the ears of the operator through 
tubes and stethoscopic earpieces. 
This instrument has proved very 
effective for detecting water or steam 
leak locations. 


For names of manufacturers of 
industrial stethoscopes write The 
Editor, POWER ENGINEERING, or jot 
Industrial Stethoscopes on the return 
postcard enclosed in this issue. 
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Fig. 1. Cyclone-type twin-tower silencers limit noise of escaping steam to the roar of heavy surf when heard from a mile away 


New Zealand Harnesses Subterranean 
Steam for 250,000 Electrical Kw 


By STEVE LIBBY 


7ITH THE FIRST electricity from Number One 
high-pressure turbine at Wairakei geothermal power 
station now being fed into the system, New Zealand has 
harnessed for its homes and factories some of the vast 
store of energy so evident beneath the earth’s surface. 

Placing this turbine on commercial load culminated ten 
years of patient study and effort on a project for which 
the world has no precedent. Only one other nation uses 
steam from natural sources to provide electricity on such 
a scale: Italy’s Larderello development. But a U.S. devel- 
opment is now being planned. 

This is the first step in the government’s $45,000,000 
three-stage undertaking which will ultimately boast a 
capacity of more than 250,000 kw. It will take a year to 
complete Stage One, of 69,000 kw, for which two high- 
pressure, two intermediate-pressure and three low-pres- 
sure generating units are needed. 

When Stage One is running at full capacity, the gen- 
erating station will be using 956,000 lb per hr of dry 
steam to produce about 510,000,000 kwh of electricity a 
year — a result which would require 500,000 tons of coal 
a year in a conventional steam station. 

From 8-in. bores averaging 2000 ft in depth, h-p steam 
is emitted at 392 F, at 210 to 220 psig after separation of 
the water, leaving a slight amount of superheat. I-p 
steam is at 75 to 85 psig. Turbine throttle pressures are 
180, 50 and 0.5 psig. 

Five 20-in. mains, totaling eight miles in length, carry 
the steam to the power plant, approximately 11% miles 
from the field. Several miles of smaller piping collect 
steam from the individual well-heads. Bellows-type 
stainless-steel expansion compensators have been used. 

All condensate collected, both at the well-head and 
throughout the system, will be flashed to steam to re- 
cover the maximum amount of heat. THE END 


Fig. 2. Approach of steam to plant. Aluminum and glass have 
been used extensively with color. Note lack of smoke stacks 
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CITRIC 
ACID 


Offers Unique 
Advantages in Cleaning 
Stainless Steel 


Equipment 


Manufacturing Chemists for Over 100 Years 






CHAS. PFIZER & CO.,INC. « Chemical Sales Division + 630 FLUSHING AVENUE, BROOKLYN 6,N.V.5 © 


POWER ENGINEERING 


E: chemical cleaning of stainless steel 
equipment such as boilers, heat exchangers, 
atomic reactors and chemical processing equipment, 
citric acid is the product of choice. Now, by using 
citric acid (which is chloride free), you can be sure of 
safe, efficient cleaning with reduced after-rinsing. 
Citric acid has a history of proven success. 


Here are the unique advantages of Pfizer Citric Acid 
that you can discuss with your chemical cleaning service company: 


hibited without losing its clean- 


removing imbedded metal and 
® ing or sequestering ability. 


® oxide film from stainless steel. 


1 Citric acid is highly efficient in 4 Citric acid can be effectively in- 


tering ability prevents repre- 100% acid—meaning savings in 


2 Citric acid’s excellent seques- 5 Citric acid is sold as a dry, 
cipitation of dissolved scale. ® storage and handling. 


Citric acid cleaning completely Citric acid is water soluble, 
eliminates the possibility of easy to handle, and non-toxic. 
® chloride stress corrosion. bad 


Science for the world’s well-being 


Branch Offices: Clifton, New Jersey * Chicago, Iilinois * San Francisco, California * Vernon, California * Atlanta, Georgia * Dallas, Texas * Montreal, Canada 


For more data circle 533 on Post Card 
July, 1959 








S| Sull Sullvem 03 J] ‘(deqewvIp Zul 
Sulivem Jejjeduil jo yout Jed soueivaya jo 
“Ul-GT00"'0 UodN peseq) JeyeWIeIp 943 UO 
“UlP10'O 09 “Ul-OT0'O JO Jepso ay} Ut ale 
ssouBlBe|o Bulyejo1 ‘Al[Vleuer ‘paoe[d 
“01 sjivd ul0M A[@AISSe0xe [|B pu pout 
-WBxe oq P[NoYs JUSUeTe ZuIQeI01 BY], 
$44Dg ULOM 


*qUSUI90 IO JeTves 
leuowppe Aue’ osn 04 Aressadauun si 37 
‘sduind 41jds [eyuozoy Aue Jo} pasinb 
“01 UBY) JeyxOIY Sl yey} Jeded asn you 
oq ‘sdeo pue selpoq Zulieeq usemjeq 
esn 10} (paiinbe ereyM) aqeyins osye 
81 SIYL, “Pesn st yoxseS YOY *UI-)% 10 “Ut 
-C10'O & sduind piepueys [je ysow uC 
“70048 BOLAla8S sOyseqse peziydei3 st ping 
40 ainjeieduiey AUB 4ysOW JO} [BlieqEUI 
punoie-[j@ poos & ‘iaAeMOH ‘a[quireae 
O18 S[VLIO}VU YayseVs Jo sedA [esaAag 

“SMO[G JOUIWIBY 4}LM eZpe apisul 
84} UO [Bl1ezBU 843 4Nd JeAa 4 UO “auOp 
St a3pe Zuiseo oy} JO Buy fenjoe ou 
38Y} PUs [BO1ZIOA 1B Say0I48 BTY aY3 Vyy 
UlBI100 Og *INOJUOD ZUISBD JORXe 0} [BII9} 
“BU JeysSe3 oY} JO O3pe aprsul ay. WILY 
ay wy ‘ouy & YM ‘Ajainoes due 
pus ‘sjemop quot YIM ploy pus 27890; 


MOOSINVH ONIWISNIONA Y3MOd 


‘Bulsvo j[Vy ey} uo yorq [eVlleyeW 9y4 
GOB q “SuIsvo 94} Ul SysIxe UBYY [BlLIeyeUl 
q0y98e3 943 Ul UOISIOUI JojjeWs B ZuIyeW 
‘quluduit In0jUO0D JeUUT ey} episUl ‘Ul-%% 
qnoqge ejluy JO Siosslds B YIM 4nd pue 
[Ble}BUl Yoyses jo yooys 94} 2eAOWIAY 
“SMOTG JoWUIBY 4431] Aq 4nd JO ajiuUy 
8 YIM PeulUWLy oq UB e3pe apIsjno ayy 
JO inojU0d ayy, ‘sedessed Jouut a4} jo 
IN0jUOD peuTyoRu pus 4seo oy} ZuryseUW 
AT{YSY pus Sulseo oy3 jo yey au jo juIof 
94} J0AO [Bl19zBUI YoYysEs Jo JooYs pljoOs B 
Butte] Aq auop 4seq SI SIU, “Sa10q SZuIsBo 
JO 4In0}U0D 9Y} A[JOBXe YoU 03 4nd aq 
Pp[noys sjexses yuiof ureul Zuiseo MON 
S409SDQ AON 


*Buisvd oy} 03 
peijoq st Apog Zutiveq ey} e1eyM Sulsvo 
pue Apoq 3uLiveq nd seoejins Zuiyeu 
94} SB [jam SB ‘Apog Zuliveq ‘deo Jutiveaq 
jo yulof 043 eU04s 0} OSIM OS|B SI 4] 
*SOOB}INS pesivl JO Sling ‘ysNni [[B sAoU 
“01 0} peuo0jys eq plnoys ‘pazeyses Alle 
-nsn sf yorum ‘yulof uleul ZuIsBd ay], 

“saoaid 
esey} jo Burysnid jueaeid 03 ‘syed 
QUEUIE]2a BUI}VIOI AIBUOT}IRYS BY} UBYY 1030 
-WIBIP 84} UO JeZIB] “UI-CQN'O OF “UI-E00'0 


jewdiNbe sOjndyOd Syy4 404 sijodes Pud uoypedsu; 40 As0js1y @602 ey Bulpsores 104 20d Sepia 
-O1d @Pis 49D “UOHPEdSU! @Je;dWO> Oj PID sD aqQDNjDAU! $! “UI Ye Aq “ul Ol ‘sys O41) PAOD 


























- eae eeaaeeeaaasese a1OW Se = — eddy yO4syuo> 
apa “eremenneneennes 4 dusej [Ojo] Bisd ‘woes popu 
sicnisid ewoug wd dig 
ON [21485 — “~~ s@aLIg 
“uy aT TTT ; 
" “= Buys Buypem jouwon 
“ul —X" SSOuRIIYL 
pen “owns @dAy 409806 Burso> 
pce: eacbeesiiadiyiitas Buydno> 
coon my yOYg ezig ~~ eddy 
tt, ~~ puoi Pu PsDOgINg = “Uj “wp “duy 
oeenen 2602005 “—"" @ZIS edAy Ayiso2s1, 
$8A99/5 4OUS . pue Burjdno> *aniB eds 
ak? ~~ 4S SONRIV3E “dwe) 
= s6uls sepjedwy ee en pinbry 
NS | eee “s6yw Buppeg = wdy peeds 
SS Burysng Buiso> . ne Buls ON gg — 40 4+) uoupng 
——— s6uys Burso> on ee 6 een eee 
--- eer ewes sees secccoce oe - Bulso> ecccccces ‘al es ao 1921S wds eeececececce - Aypodos 
WIGWON L8Vd = =6STVRLYW dwnd xO8 ONHANIS ONILVS dwWNid 
— PeO4suy 20g 
e10Ww * eddy pud ezis “ON [21485 











O 


fold along this line—outside edges toward you------------------------- 


O 


O 





WOOSGNVH ONIWISNIONS YIMOd 


oD BW seumpeyD-syty “wWdeq dung 
jetinyziajue) ‘Apeatjooedses ‘agouyzuq A410 
-stasodng puv sscuyguy Uuoeoyddy, 


oq [[LM e10q Sulsvo oy} ‘edvi0Ae Ue UC 
‘syed: queweje Suiyejo1 Aieuoyeys jo 
suotjiod enZuo0y Zulploy sax0013 ayy jo 
Auv ul Sling JO SyolU OU a1B 9104} UIey 
-180 9YBIT “[BIOW sivq 0} UMOP peu¥elO 
eq ysnul sealoqg Zuisvo peulyoem [Ty 
*10}01 94} SULAOWAI pus ZuISBO 944 Sul 
-uado jo sjsisuod uotedsut eyajdwi0g 
“yueuidinbe jo avaid 
ie[noizied sty} 10} suredei pus uoloeds 
-ul Jo A104STY esBd B IO} soRdS SepLAcid 
pivd sty} JO Opis es1eAeY “el0y psonp 
-01da1 pivd 94} Ul UMOYS ol ‘IBALIP puB 
duind jo suoijipuos pezei pue Ajjuept 
yy Zuoje ‘A[quiesse duind # Zutstidwio0o 
syusuOdWIOD 4UBIIOdUIT SNOLBA 9], 
*puvy uo 
sj1vd a1eds UI¥j100 SB [[OM SB SeOUBIBETO 
pue Ss[BlieJBU Jo ysl] ejJe]dwioo & sABYy 
04 AIBSS8OOU SI 41 ‘10}01 844 Zul;JUBWISIpP 
A[qissod sv jjam se ‘duind ey} Zuyuedo 
10} S[[vo ,, UOTJVedsUI aje[dUIOD,, sdUIg 
“@INITB} 
ajyajduio0d 403 sold yuewleoR|der pue 
UOI}edSsUI 10} MO][V pus BEM JO sINSBeUT 
® eplAoid [[LM ‘mou sem duind ey} ueyms 
sjueswelnber 07 peisduos Ajoedvo 
pue pvey jo ainsveul ‘pesn Jeamodesi0y 
jo er peywedel ‘alojalsy yy, ‘puewep 
ey3 Ajddns 03 ajqeun eq ATjenguesse [TIM 
duind 904} ‘sesveioul vem sy ‘Ajioedeo 


+4 ‘ALSIUH “W °O PUD 
+ W1av> ‘v ‘rf Ag 


pue peey juajeainbe Joy pasinbed zenod 
-98104 Uj asvesoul UB Zulsnes ‘doip [[l 
AdUEVYe puB ssveIdUI [[[M edBHeO] [BU 
-iaqul ‘1vem sjied duind ey} sy “UolsueUT 
-Ip Zutmeip 4B oie saouBIBE[D puw MoU 
SI 1 uayM dyq gg sesn pus ‘widi OGLT 48 
peey 33 OOT ‘wd Q00z seonpoid duind 
ay} 484} ABs 8,40] ‘31 Joodsul pus duind 
ey} ,,uedo,, 0} UeyM sUTUJezJep djey 
[[[M Byep asey} MOY jo o[dwexe UE SY 
“syooyo quewusiy “H 
“u0lqUueqIe UOTZBOLIGNT “DH 
*squowysn(pe Zuryeed “WA 
‘aslou pue oinjeledwie} JuUBveg “GW 
*(uOT}Ipuo0D 
JOALIP o4voIpul ABUL puBw sAOgE 
Uaye? BIVp sussOUOD STy4) peeds “qd 
*SUOT}IPUOD ZuT}B1 
-do aaoqe 4 peimnbes seamodesioH “OD 
*(peey esivyosip pus 
uoyons yjoq esinsveul — peseye 
-ind sem dwind yorym Joy Sulyel 
0} pezejes se) Ayioedeo pue peeH “A 
‘uoryesedo jo siInoH “V 
raping & 8B 
4da: BBP ZULMOTI[OJ 94} JO p109e1 DIPO 
“ld vom pepussmanes st pI ‘A[}BeI3 
Os AIBA SUOTIIPUOD ZuTIyBIedO esNBIeg 
‘suotedsul usem3eq UOT}BIedO JO SPO 
-lded 84} 10}10YS 84} ‘dd1AIeS 94} B10A08 
ei0Ul ey4 puB UoLesedo jo SsINOy oY} 
Jo3ve13 ayy, “swisojied duind oy} ed1A108 
jo edAy pus qunowe 944 Aq peuruiiezep 
aq Ajuo uvd suoledsul useMjeq UNI 0} 
Zuo] MOY ‘Jepso Zujuuns poos ul yun 
84} daey 03 syueuoduiod [[8 Jo uOTjoedsul 
ajejduios & aap pus duind ey} eas 
03 Ayeorpoed GTAVUISAC SI LI 


uonredsuy dung 930;dwW0> — 6 


sduing jD6njy113uU95 UIDJUIDW ©} AO} 


. 


7 
* 
& 





r 


a 





POWER ENGINEERING 


92 





MA ih SSS. 
y i 
f CORROSION 


; 


BRINE 
OVERFLOW 


LOSS 





OF FLOAT 
VALVES 


okt VETROL system solves these common 
wet salt Storage problems for you 


Please send me, without cost or obligation, more in- 
formation about the new Morton Levetrol System. 


*Levetrol is a method of liquid level control in a wet 
salt storage system where water level automatically is 
proportioned to brine withdrawn. 

The Morton Levetrol System is adaptable to any wet 
salt storage system. It protects you against salt loss 
due to brine overflow by balancing your water level 
with your salt level. Levetrol solves the problem of salt 
and water inventory ... protects against completely 
drained salt storage supply ... enables you to have 
complete automation of your entire water treatment 
system. 

Levetrol eliminates the problem of corroding float 
valves. All Levetrol controls are located away from 
your brine storage supply to completely avoid corro- 
sion and assure convenient, accurate salt measure- 
ment and proper brine strength at all times. 

For complete details on the Morton Levetrol System 
for your wet storage system, write us today! 


Name 

Title 

Company 

Street 

City 

Approx. size of wel storage system 


COMPANY" 


INDUSTRIAL DIVISION 


Dept. PE-7 110 No. Wacker Drive, Chicago 6, Illinois 


For more data circle 538 on Post Card 
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STRONGER 
and SAFER 
for every 

high pressure 
pipeline 
duty... 


... because 


they are 


drop forged 


Constantly imitated but never duplicated, Vogt forged sieel 
fittings and flanges have unmatched strength and toughness 
for your most severe pipeline duties. Laboratory controlled 
materials and Vogt's special forging techniques assure products 
which are always uniform in structure, fine grained, and free from 
porosity. Thereby the shocks and stresses imposed by high pres- 

Plant Equipment — Steam sures and high temperatures are easily withstood, and with 
Generators — Heat Exchangers — stubborn resistance to erosion and corrosion. Consult Catalog 

ee F-10 for our complete line of fittings and flanges. 


Refrigerating Equipment 


OTHER VOGT PRODUCTS 


Forged Stee! Valves — 


Petroleum Refinery and Chemical 


For a copy of Vogt Catalog F-10 address Dept. 944 _Fpe 


HENRY VOGT MACHINE CO., P.O. BOX 1918, LOUISVILLE 1, KENTUCKY 
SALES OFFICES: New York, Chicago, Cleveland, Dallas, Camden, N. J., 
St. Louis, Charleston, W. Va., Cincinnati 


DROP FORGED STEEL 

ee ee 
Fittings 
and Flanges 


For more data circle $39 on Post Card 
July, 1959 





“Awp Jed suoy [¢ 0} suo} 

LI woy @1IUl SBM 4yNd3NO 901 944 
‘adeys Jedoid ut ynd elem sZuty3 Jeysy 

“wool Zuluepiey queued 

-Op WBeID 901 94} ZUIQBIEsIIJe1 10} pasn 

Josseld W109 B JO BUT] UOTONS UleUI 9Y4 04 

peyeuu0s seM JoZInd seZ ay} Wo ly pue 

SYONI} [VIeAVS 94} Y4IOq Wool} UuOTjNS 
oy} pus pesuvyo sem uoljENgs sy, 

bg ore [10 943 0} peyeuUOD osTe 

SBM jun Sulsind sed we wolj} eul] uO 
-ons 043 ‘dn-y00Y sIy} 03 UOTyIPpe uy 

“seylind [10 

on ojul peduinp sem s[iod yond 943 

ysnoiy} Zuissed pinby ey} jo yonu ‘A[Zut 

-pl000y *a}810dBAa 0} STI09 84} Jo Azloed 


: Teds 


WOOPGNVH ONIWISNIONS YIMOd 


“82 94} PpuoAeg SBM STIOD ZuITOOD ey} 03 
MOY pInby jo [o1QUOo ay} ‘syuewesmnbes 
ey} 44 you PIP Aay} aouls a pusy puo 
-0e8 peseyoind useq pey Asyy, ‘e[pue 

04 pesoddns elem jaa} aiken” om 


10} 8318] 00} AlelIQUe O10M SAATBA as8044 
qeyy O[PASP 3] “SAA[VA UOIsUBdxe [BU 
-1943 AQ pe[o1jzuo0d eq 04 pesoddns sem 
810}ZB1OdVAS YONI} 94} 0} JUBIEZIIJOI Jo 


MOLT “801no0s Aue Wl0J] BlUOWWE pINbI] 
JO 1039019301 uv s¥ pesn eq Jeylind e443 
484} pepuszUl JdAou SBM 41 ‘asINOd JO 

*BUIUIOU ZULMOTIO] 04} WIBEeID Jo PROT B 
qNO 88} 0} B[qGv 9q 07 SB Os 443IU 4B poze 
~19BLIJO1 810M 4BY} SYONIZ WIBEID 901 XIS 
WOd} SeUT] UOTZONS oY} Aq Jeytind [Io 943 


UPS WO1y PEPIAdJd SOM UOYINS @jDsDdeg “s}}0D YONI O44 WO’y UOWINS SDM OS “OU] UOWINS UDW oO; Pejdou 
-uo> 910M 46nd pun seynd wo1 seuy UONINS ‘seul UOYONs Bu;BuDYy> Aq peipewes som siyy “DIU 
-OwWwD PINby YMA Pepooy dex SOM JolyNd OY yOu, @AISSeDKe OS SDM $1102 BUIOOD »ON4y WHeID 82! O44 
wosy 49A0-dojs pynby oy) Ng “As0j205sy40s AjosyUe PeAcsd POY PUD Po/Djsu) VEEG POY seyW1:Nd |10 poo y 





uzound 
BA TWA 
420 LONE OINDID 





Sdvui ANY LNOHLIM 


NM 15380 3B OL INIT SIHL 








83AN3938 GINO 


ezisiund 10 


a? 















INIT GINDIN NIV 








Os GINO 





j— JA IWA 39V9 


<— = JAIWA 


3AWwA F LFW! SYD 


SSv 19 30V9 
oindin 


BATA 39V9 


BAIA ALDAVS 





Onin iia ~ 
3>14'voO 


SNHOILIINNOD MON 





BOSSIUEMOD MOOw SHNIONUH 
BAVUVEIS 40 NOILONG 


J 
i | — 
Wor aNII00> _| || - 12310 "Y3AI9D3u 40 
d01 WOws SYD 





wy 








P= ft 
$woissanwo> — 5 || t 
Twerdie0 


sos 
won. 
2) "Ous 
wOILONS 


| 

| 

| 

ani) wOLLONS Al | 
BOSS IUCHOD NIVA 





























fold along this line—outside edges toward you 





MOOPINVH ONIWZANIONA YIMOd 


OFUL pellvs sem pinbi] peuleue ey} 
384} punoj} sem 4I ‘seyZIN} SBulyoeyoO 
‘siuowWe pinby|T jo soueseid 943 jo 
#UNODDB UO SUOIZE[NUINDIR [IO MBIPYyIM 
0} 2[qQIssod Jou SBM 41 4BYQ ples 1048 
-iedo juvid ey, “~pepuezul esodind 943 
410} pesn JeZuo] ou sem solAep styy Aq 
oUIULIEJEp OF SepeUl SBM UOl}BUIWIEXE 
us ‘syonpoid [einj[nd1Ze ay4 Jo peive[o 
Suleq sem jueid ey} ew} ey3 ZuLing 
MOOI 0381048 901 
84} Ul S[I0d Buljooo puw ‘sdei3 [Io eins 
-seid ySty ‘s[iod Yue} Burzeely ey4 WOol} 
[lO Buryde][09 JO} sdlAep B sB A104ORISI 
~yes Ajalljue peaoid pey 4] “Jere suvaA 
OULOS Pe[BIsUul Useq peY Joylind [10 poos 
B Jey} pemoys uoljesyseaut ‘A[psty,], 
*yonpold snoipAy 
“UB 94} Y}IM pesivyo weiss ey pus 
4#noO UMO[G SBM ‘sIESUspUOCD puUB WsysAs 
Zuidid ey} ul seseds e[qusuepuco-u0U 
ou} YM BZuole ‘sIyy, “JeAteool pinbiy 
9Y} JO ssu[d e333 oy} Ul ZuLMoYs pinbiy 
e3] B@ ATWO sem o10y} ‘Alo}eUNzIOg 
“‘gyonpoid [eingpndwse 844 
4q peysodep semtindul pu [io 943 jo 
UOIFBINUINIO’ OY} JO S{IOD OY} 9a1j 07 Zul 
-Bind jo skep 0m} Ajiveu pesimnbel 4] 
*[lu Ayjeonovid sem spiny om} ey} UseMy 
-0q Jojsuvs, jeey 4ey} eULIq SZuIpuNo 
“INS 94} WOI} SeoBjINS [100 943 peze[ns 
“ul Ajejejduioo os pey siosseidwi0d 943 
WO1} JOAO P2lL1Bd [10 ZulywoLqn] ey} pus 


agou[Zuq Zuypnsuo) » 





pnpoid [eingnou3e oy} Jo ainjx[Uul 8Yyy 
yey} SBM pesioUle 4eVYy} JOB] PUdVag 
“usZ01}1U Ul JUeDYyep 
a18 484} S[los ulezie0 dn pling 03 si esod 
-ind s}J ‘Jepjing [los & s¥ asn 10} peonp 
-oid sl BluOUIWe [BINny[NIWay “jyonpoid 
snoupAyue end Ajjesewui0s & 10} peeu 
ey} sseijs AOU], “JUBIESIIJo1 B SB OSN $31 
qsulese astape A[sZuo0ijs BlUOWWe [Bing 
-[no3e jo sivonpoid oy} pue S4uBIeZ1Iy 
-01 poos & 0} [eIjUesSe Setjiedoid ofWeU 
-Apowey3 ey} ssessod jou seop Biuoul 
“WB [BIN{[NILUSYy “WINIpeul Buljese3 jor 
® se pesn AjuOUUIOD BIUOWIWe snoIp 
-Ayue 4y31e14s 84} 10} punod Jed s}uso 
0€ 41M peredwos se ‘punod sed s}us0 
L JO} peinses oq plnod vluowWe [Bing 
-nousy {AUM “BlUOWIWE [eINg[NoLWse 
yw dn epeu useq pry ‘a3ey8e] 03 enp 
a{GBiepisucd elem YUM ‘eluOWWIE jo 
SOSSO] 94} J[Vy B puv BOA & 10} “4SIL 
*sqoB] Zutjseiejul oulos dn 
pouin} waqoud ey} jo woes yseauy 
“su0} 
LI 03 uMOp sBM [Ind Ajlep 94} [QuNn 
yo [[9} Ajjenpess Aqwedeg ‘sernsseid 
ulsuepuo0d S@AISSe0xe UWlOl] Zuly[nsel 
a1qno1} psoustiedxe Ajoedeo ZulyeUul-sot 
jJOA[Lep SU0} gg 03 0S YIM LNV Id GOL 


-¥anve “1 °D AG 


é}UUNG 3DYAM *** 3UDjq 22] 943 UI BIqQnoIy 


*ydeis 
943 Jo pexoid eq Ajduwis ued uoleiodeae 
JO 0381 943 ‘ainjeledwie, yuey pus A4I 
~DO[@A Ie ZSULMOUY BUG “SUOI}IPUOD UZIS 
9p pue Zuljeiedo [eusou Jepun sz[nsel 
yomnb seal eed Zuipsoeid 943 uo UMOYS 
ydeiZ oy} ‘suotyIpUod |e ayeN[ BAe 0} Zul 
-UINSUOD SUI} PUB 4[NOYWYIP 31 puy pynom 
Jeuzisep Jo Jeeulsue juejd ey} pue 
SOUSESe 94} JO SI OUI} BOUTS ‘IBAQMOH{ 
"@1N}B1ISdUI9} J9}BM JB UOI}el 
-OdBA JO Bey JUG}B] = I faoujIns JozeM 
@AOGE IIB Ul BINysSIOU! Jo einsseid JodvA 
= “8 feinjeieduie, Jeyem ye AINdIEW 
JO seyoul ul einsseid Jodva = “oe f*urw 
dod 4] Ul S0BjINS ssolDe MOY IIe z Au 
~0JaA = A {iy Jed eovjans eej 43 bs 10d 
pe}eiodeAds JeyVM Jospunod = A 2104 M 
4 


= “lero + 108 


“~ 


MOP @SI9ASUBI} YIM 
4 


AStv'0 + $6 
Aq Weald SI MOG 
[ay[ezed 41M UoHeIodeads jo e7¥1 OUT, 
*@0B}INS J9}BM 
pasodxe 94} 0} Ajesieasuvs} Jo [eleied 
SMOY Je SIY} JoYyOYM “P ‘edBjINS Joye 
901} 04} JOAO JIB WOOL BY} JO AZPOTEA 
@ANaye sBeseae “g ‘ainjeieduie} yulod 
-MOPp 8}{ 0} Zulpuodseiioo se Zulpunos 
-INS 94} Ul 1938M OY} JO sinsseid JOdvA *Z 
fainjeledule} S}I 4B JezeM 94} JO sins 
-seid Jodva *[ :810}0¥] JuUBOdUIT INOj 
AQ PeT[O1}UO0S S| GOVjINS 104BM 991] B WOI} 
uopempiess JO 0381 04} ‘A[[eolWepROy 
“sesse00id [woIUleYyo 
pus ‘Zuyvoo ‘Zuneidomoeje ul sod 
-BA YSIY JO [01}U0D :SALIySNpUl Ssd001g 
“stole Sully pue Zurysem 


("2 — “e} = “4 





POWER ENGINEERING 








96 


NOON ah Meet MR i A NOY 


BO 
‘apo? 
7 ie 





Printed circuit construction Model 310 Edison Omniguord with Model 311 Indicator — 
increases dependability. a single indicator can read any number of temperature points. 


THOMAS A. 


EDISON 


new model 310 omniguard 
temperature monitor... 
unmatched for versatility 


Highest quality al ; 
components, with no P The new Model 310 Edison Omniguard provides the simplest, most de- 


—— Tad eoutition: d pendable temperature detection system yet devised...for both small and 
large installations. 


The Omniguard system is reliable... flexible...economical. You order only 
the plug-in units needed, add new units as your monitoring needs expand. 


Check these features of the new Edison Omniguard: 
1. VERSATILE: One instrument can be used for both normally open and 
normally closed annunciator ...for alarm or for shutdown of equipment. 
2. FLEXIBLE: Quick, inexpensive system changes and additions . . . easy 
tie-in with any type annunciators or cut-off switches. 
3. DEPENDABLE: Rugged design with highest quality components, no 
fragile moving parts. 
4. SIMPLE: Single indicator reads any number of temperatures, needs no 
periodic adjustment. With a minute's briefing, anyone can operate the simple 
Easy access to all components permits quick temperature Omniguard monitoring system. 
settings and monitoring system changes - at any time. . ; : P 
5. LOW COST: Plug-in units can be custom-tailored to your exact require- 
ments . . . order additional units only when needed. 


Thomas A. Edison Industries 


INSTRUMENT DIVISION 


37 LAKESIDE AVENUE, WEST ORANGE, N. J. 


EDISON FACTORY OFFICES ARE LOCATED IN: WASHINGTON BALTIMORE: CHICAGO; DALLAS; DAYTON; LOS ANGELES 
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31 Year old Detroit UniStoker is still 
serving and saving 


Boiler Room— 

The Lodge & Shipley Co. 
Cincinnati, Ohio, 31 year 
old UniStoker at right. New 
UniStoker at left. 





@ A Detroit UniStoker installed at The Lodge & Shipley Co., Cincinnati in 
1927 performed so well and proved the economy of UniStoker firing so 
conclusively that another UniStoker was purchased in 1958 when added 
steam capacity was needed to serve plant expansion. 

EVEN MORE SIGNIFICANT—the original UniStoker after 31 years of 
service was doing such a good job it was deemed worthy of modernization. 

Some of the up-to-date UniStoker features were added to it and many 
more years of efficient operation are expected. 

As the song says—“They just go on and on”, saving as they go. 

YOU can save with Detroit Stokers. Let one of our sales Engineers recom- 


mend the correct stoker for your needs. 
The Complete Detroit Line of Underfeed and Overthrow Spreader Stokers 


provides a type and size for almost any boiler from 3,000 to 400,000 
pounds of steam per hour capacity. 


8227 


rite DETROIT STOKER ‘COMPANY, et 
MAIN OFFICE AND WORKS e MONROE, MICHIGAN © i 
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Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
113-114 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested. 











1—FEEDWATER HEATER has im- 
proved vent condenser 


This deaerating feedwater heater has an 
internal vent condenser in the form of a 
double-walled hood at the top of the 
heater. A series of 
opposing fins on 
the inside walls 
slows and con- 
denses the rising 
steam. Air and 
non-condensable 
gases escape 
through the air 
vent valve to at- 
mosphere. In op- 
eration, entering 
feedwater sprays 
against the under- 
side of the hood, 
deflecting down in 
a fine mist, which 
falls onto the top 
baffle plate, runs 
down the slope 
and over a serrated edge onto the next 
baffle below. As water cascades down, 
steam flows up, scrubbing the water and 
sweeping air and non-condensable gases 
up through the vent condenser and out 
through the air vent. Only enough steam 
escapes to assure removal of the air, it is 
pointed out. Flow of steam and water in 
opposite directions provides maximum 
feedwater temperature with minimum 





steam consumption. Heaters are avail- 
able with vertical or horizontal storage 
section, in capacities ranging from 3000 


up to 300,000 lb per hour. Stickle Steam 
Specialties Co. 





2—FLEXIBLE TUBING for pneu- 
matic and hydraulic use 
Synflex-N3 is announced as a flexible, 
lightweight pneumatic and hydraulic 
tubing for maintenance-replacement of 
conventional tubing and rubber hose 
and other applications. It is a natural 
color polyamide formulation for perma- 
nent use in lubrication systems, instru- 
mentation, vacuum, chemical and efflu- 
ent lines, and air lines to equipment and 
tools. Two basic types are offered: Group 
I low-pressure tubing for applications to 
1500 psi, and Group II for medium 
pressure service to 2500 psi. Both types 
are available with outer diameters from 
lg to 34 in. According to company, this 
tubing possesses lower notch sensitivity, 
greater flexibility, and resistance to 
internal or external abrasion. Synflex 
Products Div., Samuel Moore & Co 


3—PUMP-MOTOR UNIT is close 
coupled and compact 


Series 42, a pump and motor combina- 
tion, is offered for applications where 
space and weight are at a premium. 
Measuring only 91% in. by 5 in., the unit 
incorporates a totally enclosed electric 
motor, rated for 1/12 to 1/6 hp, and 
an internal gear Pump with a ca city 
of 1/3 to 3 gpm. There are 24 models in 
the series, all available with or without a 
relief valve. The Tuthill Pump Co. 


4—LIQUID LEVEL CONTROL for 


wet salt storage 
The Levetrol Brine System is a method 
of liquid level control in a wet salt stor- 
age system where water level auto- 
matically is proportioned to brine 
withdrawn. Adaptable to any wet salt 
storage system, it protects against salt 
loss due to brine overflow by balancing 
water level with salt level. According to 
company, Levetrol solves the problem of 
salt and water inventory and permits 
complete automation of water treatment 
system. Controls are located away from 
brine storage supply to avoid corrosion. 
Morton Salt Co. 








5—PORTABLE TENSIONER fea- 

tures lightweight design 
Catalog No. 4000 PM Tensioner is a 
portable weighing only 165 lb. Company 
says that it can be hauled on any truck 
to the job site, lifted by two men and 
quickly attached toa pole and the string- 
ing operation started with any size 
conductor to a little larger than 4/0. In 


order to minimize weight, the gears from 
the bullwheels to the dise rake are 
housed in a magnesium casing. Hollow 
spindles are also incorporated. With a 


rating of any tension to 800 lb line pull, 
this tensioner is so designed that input 
fair-lead swings to either side, so that 
stringing operations can take place in 
either direction, even though pole may 
be immediately next to a fence or build- 
ing. Petersen Engineering Co., Inc. 















6—CHECK VALVE stops flow 

only when pressure is changed 
For use at various ranges over high and 
low pressures, this spring-loaded check 
valve is designed to withstand up to 
2000 psi hydrostatic. Because of non- 
corrosive features, it is suggested for use 












on air, water, steam, gas or oil flow, or 
where corrosive liquids are encountered, 
at high or low temperatures. Of simple 
design, this valve is only 3% in. long, 
1% in. diam, and contains only four 
pieces —an R Monel body and cover 
enclosing Monel valve stem and Inconel 
It installs in vertical or hori- 


spring. 
zonta gy has 3¢-in. ong threads at 
both ends. R. ager Co. 


7—OFFSET HEX WRENCH works 

in close quarters 
The No. F-110 Offset Hex Wrench is 
especially designed for use on hard-to- 
get-at sink and tub drain nuts and other 
nuts and fittings in tight quarters. Its 





easy-on, non-slip, multi-sided grip gives 
extra leverage on all hex nuts, square 
nuts, valve packing nuts, unions and 
gas cocks. Thin jaws of wrench are de- 
signed to fit narrow nuts and slip into 
tight places. Maximum opening across 
flats is 2)4 in., and jaws are designed to 
handle up through 11% in. drain nuts. 
The Ridge Tool 


8—PNEUMATIC TRANSMITTER 

for pressure measurement use 
The Delta P Transmitter is a linear, 
force-balance instrument for pneumatic- 
ally transmitting measurements of large 
differential pressures at high statics. 
Claimed capable of measuring full scale 
pressure differences up to 300 psi, this 






; 
| 
J ar | 
instrument fills the measuring gap exist- 
ing when pressure differences ex 

capacity of standard instruments. Man- 
ufacturer recommends the Delta P for 
measuring pressure difference between 
steam header and boiler feedwater, 
and pressure drop across the super- 
heater, between steam header and 
turbine throttle, or across high pressure 
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No.1 choice for power stations... 
Crane Pressure-Seal bonnet gate valves 


What makes a high-pressure/temperature valve 
long-lived, safe, dependable and economical to 
install and maintain? 


In Crane Pressure-Seal bonnet gate valves it is: 


using internal pressure to seal the bonnet joint 
—the higher the pressure, the tighter the seal 
—eliminates bonnet-joint maintenance 


a flexible wedge disc that prevents sticking 
when valve is closed hot and opened coid... 
doesn't jam even when seated with excessive 
torque 

a one-piece, silver-plated seal ring held snugly 
in place by a chrome-plated retaining ring 
which is screwed into the body; ring remains 
freeze-free for easy dismantling 


a wear-resisting stainless steel inlay in the 
body adjacent to the seal ring that insures 
tight sealing and maximum protection against 
corrosion at this important point 


full-travel disc guiding—even at critical point 
of final closure; prevents wear and drag on 
seating surface 

streamlined, weight-saving design—saves up 
to 60% of weight of conventional bolted bon- 
net valves ...reduces suspension cost... 
simplifies insulating 


ALL CRANE PRESSURE-SEAL 
BONNET VALVES ARE ASA RATED 


Crane 1500-pound Pressure-Seal bonnet globe and Minimum metal thicknesses comply fully 
angle valves: 1” to 16”; socket- and butt-welding ends. with the requirements of ASA B16.5-1957, 
as well as ASA Code for Pressure Piping and 
ASME Boiler and Pressure Vessel Code. 


Crane’s complete, expanded line of Pressure- 
Seal bonnet valves includes gates, globes, angles, 
globe lift-checks and stop-checks— in all standard 
sizes, ends and pressure classes. For complete 
information, see your Crane Representative. 
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PIPE «© PLUMBING « HEATING « AIR CONDITIONING 
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heat exchangers. Other uses include 
measuring pressure differences between 
sta, of high pressure multi-stage 
hydraulic pumps or as a “square root” 
flow meter when pressure difference is 
extremely high. It is claimed useable at 
static pressures up to 3000 psi. 

The high pressure transmitter receives 
two input pressures and converts the 
difference to a single output pressure 
directly proportional to the difference. 
There are no stuffing boxes or torque 
tubes, and shutoff and b valves 
are built in. Controls Hagan 
Chemicals & Controls, Inc. 


iv., 


9—PLASTIC TUBE PILOTS speed 

equipment assembly 
Light, easy-to-handle Guide-Rite Tube 
Pilots are designed for use with heat 
exchanger and boiler tubes ranging from 
$, to 1 in. O.D. According to manufac- 
turer, these plastic pilots do the work of 





al 


heavier models at about a tenth of the 
cost. They are used to speed assembly of 
tubular equipment by piloting tubes 
through tube sheets, baffles, and support 
plates. Piloting serves to prevent dam- 
age to tube ends and eliminate need to 
fish tubes through holes. Pilots have a 
spring pressure feature to hold them in 
place, yet make removal easy. Thomas 
C. Wilson, Inc. 


10—ROOF VENTILATORS are 
belt drive, Fibergias units 


Fiber-Aire Ventilators are so silent you 
can’t beiieve they’re running, says 
manufacturer. Instead of acting as a 
sound chamber, the Fiberglas housin 
absorbs noise and vibration, it is poin 
out. It is also claimed virtually inde- 
structible and able to withstand severe 
impact, weather, temperature and most 
chemicals. It is sky blue in color, low in 
contour. Forty-four belt-drive models 
in the Fiber-Aire line offer capacities 
from 180 to 13,500 cfm. They incorpo- 
rate stainless steel air flow guides to pre- 
vent internal air shocks and add to 
operating efficiency. The Swartwout Co. 


11—SPEED REDUCERS offer five 
basic improvements 


Unusual flexibility in mounting and 
drive arrangements are announced for 
this manufacturer’s new line of heavy 
duty, worm gear speed reducers. Other 
improvements over previous standard 
designs are said to include higher effi- 
ciency; higher capacity; availability 
from stock of all ratios from 5% to 1 to 
1212 to 1 with center distances from 3 to 
21 in. and any horizontal or vertical 
drive arrangement; and torque control. 
Mounting and drive arrangements are 
more flexible because the line features 
one basic housing design for each size. 
Standardized mounting bases, worm 
gearing, single and double helical attach- 
ments, fang and torque control attach- 
bottom .or side 


ments permit top, 
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meuntiog with or without mounting 
base. All units can be supplied with a 
torque control attachment to protect 
driving and driven —— from 
overloads. Philadelphia Corp. 


12—LINEMAN’'S GLOVE has 
“built-in” warning signal 
For those who work with high voltage, 
the Hi-Visibility Red "N Black Glove 
offers an extra neasure of safety. It is 
made of natural rubber by the standard 
multiple dip cement process, but instead 
of a constant series of dips in black rub- 
ber solution, the first series is in 
rubber solution. If any significant dam- 
age to the glove has resulted from snag- 
ging or cutting, the black exterior is 
netrated, and the red interior flashes 
its warning that the da is substan- 
tial in depth. The red interior also helps 
prevent potentially harmful reversal of 
gloves, promotes cleanliness, because 
the red makes it easier to notice and 
wash off accumulated soil. Also, the red 
roll at the cuff signals at a distance that 
glove is in use. Charleston Rubber Co. 


13—VOLTMETER also serves as 

ohmmeter, ammeter, amplifier 
Model 412A, a compact, multipurpose 
voltmeter, is designed to measure d-c 
voltage, current and resistance — all 
over a wide range. Manufacturer an- 
nouces that it measures voltage between 
100 microvolts and 1000 v (maximum 
full seale sensitivity 1 millivolt) with 
accuracy 1 per cent of full scale; current 
from 0.1 microampere to 1 amp (maxi- 





mum sensitivity 1 microampere), ac- 
curacy 2 per cent; resistance from 0.02 
ohms to megohms. High stability 
and low drift are said to make this unit 
suitable for high gain d-c amplification. 
A maximum voltage gain of 1000 is pro- 
vided. Amplifier output is proportional 
to meter reading and may be used to 
operate potentiometer or galvanometer 
recorders. Extreme stability of Model 
412A eliminates need for a zero adjust- 
ment, it is noted. There are only three 
controls: function selector, 13-position 
range switch and lever-type larity 
switch. Model 412A costs around $350.00. 
Hewlett-Packard Co. 


14— VALVES, FITTINGS offer cor- 
rosion resistance, economy 


Chief feature of valves and diaphragm 
protectors in the Chem-Line series is 
use of polyvinyl chloride for all nor- 
mally wetted parts. PVC is so utilized 
because of its corrosion-resistant proper- 
ties and lower initial and maintenance 


costs, company points out. In this line, 
parts not normally wetted by the con- 
tained fluid are of conventional materi- 
als. In the case of valves, the guide and 
disc holder and, in some cases, the 
housing are made of PVC. In the case of 
protectors, the diaphragm et 
and bottom bowl are supplied in PVC. 
J. E. Lonergan Co. 


15—LOW VOLTAGE BREAKER 

individual enclosed, dustproof 
For NEMA 1A applications, this is a 
dustproof model of the U-Re-Lite, indi- 
vidually enclosed low-voltage power cir- 
cuit breaker designed to offer a “visible 
break”’ to provide a check on whether a 





breaker is connected or disconnected. 

The new model is similar to the general 

purpose U-Re-Lite, but has a gasketed 

air-tight front cover. The front cover 

ue, permits check of breaker posi- 
i 


tion indicator, while side opening allows 
check of breaker contact position. Both 
openings have transparent covers. I-T-E 
Circuit Breaker Co. 


16—TRANSISTORIZED LOCATOR 
finds pipe, valves, cable 


This transistorized pipe, valve and cable 
locator features single turn transmitting 
and receiving coil cast right into the 
fiber glass case. Transmitter and re- 
ceiver are each powered by four flash- 
light batteries and have a built-in bat- 
tery tester. The locator uses a total of 
10 transistors, three in the transmitter 
and seven in the receiver. The trans- 
mitter has a switch to allow for good and 
_— conductive ground and the receiver 
as a —_— sensitivity switch 
lus a variable gain control. Gardiner 
lectronics Co. 


17—COMPACT VALVE for use in 
hezardous services 


This is announced as a compact, leak- 
proof valve with no moving parts be- 
tween fluid chamber and atmosphere, 
and safe for handling radioactive and 
toxic fluids. For tight shut-off or auto- 
matic throttling of gases and liquids, 
the valve has negligible pressure drop 
across the closure disc. Internals can be 
made of any weldable corrosion resist- 
ant material, while externals may be 
brass or steel. Limits of design working 
temperatures are —20 to 1500 F; design 
working pressures range from 0.005 
microns vacuum to 150 psig in smaller 
sizes; and to 30 psig, sizes to 72 in. diam. 

Heart of the valve is a standard com- 
mercial bellows which forms the fluid 
chamber. The chamber contains only a 
seat and disc. There is no opening to 
atmosphere, no stuffing box or valve 
stem. The disc is opened and closed by 


POWER ENGINEERING 








Super F@}’s “On Stream" 


Clinch River Plant, Units 1 & 2 


Highlighting the vast power expansion program of the 
American Electric Power System, two additional 225,000 KW 
steam-electric generating stations were recently put on the 
line by the Appalachian Power Company. 

In these fully automatic reheat stations, BS&B Super 70 
Control Valves, together with BS&B Liquid Level, Pressure 
and Temperature Controllers, are employed in heater drain 
and other auxiliary control systems. 

Engineering service, including preliminary engineering 
studies, multi-load analysis and start-up assistance were 
provided with BS&B Controls in the Clinch River Plant to 
assure unit responsibility as well as efficient and dependable 
system performance. 

In the two world’s-largest forthcoming 450,000 KW 
super-critical once-through stations, BS&B Controls will again 
render proud service to the Power Industry through the 
American Electric Power System. 


Brack, Sivatcs s Bryson, Inc, 


Controls Division, Dept. 4-R7 
7500 East 12th Street + Kansas City 26, Missouri 
Number 4 Heater Level Control Valve. 
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pneumatic or mechanical gear drive in 
2- to 6-in. sizes, by mechanical gear 
drive in 6- to 12-in. sizes. Larger valves 
require hydraulic drive or synchronized 
motor. Singmaster & Breyer. 


18—SWITCHBOARD features 
vertically stacked bussing 


In this design, bussing is stacked verti- 
cally, rather than cross-bussed, and 
moved back out of the 
wiring area. It affords 
unobstructed working 
space and requires 
less wiring time. In- 
stallations are simpli- 
fied in other ways, it 
is pointed out. An 
optional location of 
the cross-bar is pos- 
sible and the need for 
bussed riser sections 
to transfer cross-buss- 
ing to a top or bottom 
location is, in many 
cases, eliminated. 
Also, the increased 
depth of 20 in. front- 
to-back, assures 
greater air circulation, 
while the 66-in. panel area provides max- 
imum usable space. No need to weave 
cables between bars. Square D Co. 





19—DUST SAMPLER is self con- 
tained, portable unit 


Developed primarily to measure dust or 
fly ash loading of boiler flue gas, Unit 
TE-102 can be used to determine solids 
content of any gas stream even at high 
temperature or in corrosive gases, it is 
announced. It is a self-contained unit 
with filtering section attached to sam- 
pling tube and a separate blower. This 
keeps the size and weight of each low 
enough to be carried with one hand. 
Sampling nozzles and extension tubes 
are made with quick locking connections. 
The unit is made of stainless steel to 
withstand high temperatures or corro- 
sive gases. Breslove Separator Co. 


20—PACKAGED PUMP comes 

complete with controls 
Type IND is specifically designed for 
general industrial boiler feed or other 
pumping service where medium volume 





and high pressure are required. The 
compact unit is complete with controls 
for constant or differential pressure regu- 
lation. It is of simple, single stage design 
with turbine, pump and control in one 
integral matched unit. Capacities range 
to 180 gpm, discharge pressures to 350 
psig. Coffin Turbo Pump Co. 
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21—AUTO-MANUAL VALVES for 
use in interlocked circuits 


These auto-manual control valves are 
designed for automatic interlocking of 
manually-controlled circuits, or to 
permit manual operation of an auto- 
matically-opera system. In _inter- 
_locked circuits, the valve can prevent 
out-of-sequence or accidental manual 
actuation, says manufacturer. In nor- 





mally-automatic circuits, it permits 
manual operation for machine set-up, or 
emergency use. For interlocking, a stock 
diaphragm end section is fitted to a 
standard body, with a knob, lever or 
other type manual control mounted on 
the opposite end. Manual operation is 
unrestricted until air is applied to the 
diaphragm end. Actuation of the dia- 
phragm returns the valve and holds it in 
status-quo position. Fitted with a return 
spring, the valve functions automati- 
cally, actuated by a three-way pilot 
valve, instrument or process control. 
With actuating pressure off, valve can 
be operated manually. 

Auto-manual valves, for use in air, 
oil or vacuum service, are available with 
two-, three-, or four-way valve bodies. 
Piped or open end exhausts are optional 
on the latter two. Port sizes range from 
\4 through 1 in. NPT. Valve bodies are 
Navy bronze, stems are chrome- 
plated stainless steel, and diaphragms 
are of Neoprene-covered synthetic. Bul- 
letin D-58 gives details. Valvair Corp. 





22—COMPOUND inhibits corro- 
sion in closed systems 


Unusual success in inhibiting corrosion 
in closed recirculating systems — with 
or without anti-freeze —is claimed for 
Corrosion Inhibitor CS, a non-chromate 
product. According to company, it 
—— not only steel, but also copper, 

rass, aluminum and solder. Field 
evaluation tests are repo to show it 
effective in preventing corrosion in air 
conditioning systems, diesel and gas 
engines, compressors, process cooling 
water systems, hot water boilers, heat 
pump systems etc. Corrosion Inhibitor 
CS is compatible with anti-freeze, it is 
stated; it won’t stain or cause derma- 
titis, and requires a minimum of check- 
ing during standby because oxygen 
in-leakage doesn’t affect its action. 


Hagan Chemicals & Controls, Inc. 


23—BELT DRESSING in easy-to- 
use aerosol form 


Sprazon can be sprayed on moving 
transmission belts. To apply this belt 
dressing, you hold the can 12 to 15 in. 
from the pulley and spray it on while the 
drive is running —rotation of the 
puiley transfers the film of sprazon to 
the inner surface of the belt. Graton & 
Knight Co. 


24—METERING PUMPS for the 
controlled small flows 


Designated CC Pumps, this line in- 
cludes both plunger-type and dia- 
phragm-type metering pumps. Both 
types operate on reciprocating action 
of a positive-displacement plunger; 
they differ in that the diaphragm 
pumps have a hydraulically-balanced 
teflon diaphragm between plunger and 
pumped liquid and are, therefore, sug- 
gested for more corrosive services. Uni- 
tized design of basic components per- 
mits conversion from one type to the 
other by simply substituting liquid-end 
assemblies. Straight-column, drop-out 
construction of liquid end results in 
improved flow characteristics and al- 
lows easy removal of valves for clean- 
ing. Capacities range from one drop 
every 13 strokes to 1000 gph, at dis- 
charge pressures to 10,000 psi. The 
Ciatle- Oseper Co., Ine. 








25—DELAY UNIT keeps gas 


valves open during voltage drops 
M-Co-Pak Delay Units are designed to 
keep fuel shut off valves open for a 5-sec 
period in the event of power fluctuation 
or failure caused by thunderstorms, 
wer changeover and the like. Three 
asic models are offered. Model A oper- 
ates on 440-v, 220-v, or 110-v, 60-cycle 
current and is reported suited to most 
industrial gas furnace requirements. 
Model B incorporates an additional in- 
terlock for use with other types of safety 
devices. Model C is designed for use with 
flame safety controls and permits a 
greater variety of combinations for 
maintaining external circuits. The unit 
illustrated is shown with NEMA Type 
XII enclosure. Michigan Controls Co. 


26—BIN LEVEL INDICATOR is 
sensitive, resists corrosion 


Auto-Bin-Dicator is announced as a 
super-sensitive response mechanism ef- 
fective for use with light materials with- 
out affecting its performance with heavy 
materials or for a purpose. Both 
standard and explosion-proof models of 
this automatic indicator are available. 
According to manufacturer, it differs 
from other units in company’s line in 
that the entire body is heavy aluminum 
castings and the diaphragm stainless 
steel, making it corrosion resistant even 
when installed in a suspended central 
position in the bin. 

The unit can be affixed to thick or 
thin walled bins, or suspended within 
the bin at any level through the use of 
a simple extension. It can also be used 
in chutes and hoppers to prevent over- 
feeding. In operation, pressure of ma- 
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LOOK TO 
CALUMET & HECLA... 








LOOK TO 
WOLVERINE 
TUBE 








WOLVERINE TUBE DIVISION 


Mining . . . refining . . . lumbering . . . agriculture 
manufacturing — diversified indeed are the 

product and market areas of the companies making 

up the industrial family of Calumet & Hecla, Inc. 





Of course, Calumet & Hecla has for many years 
been recognized as a copper producer. Since 1859, 
in Michigan’s Upper Peninsula, the Calumet Divi- 
sion has been mining Lake copper — one of the 
purest forms of copper ore. The refined product is 
sent to Wolverine Tube Division for conversion into brass and copper 
tubing for plumbing installations, refrigeration, chemical and petro- 
leum processing as well as for a wide variety of general industrial appli- 
cations. Wolverine Tube is also a prime manufacturer of aluminum 
extrusions, and drawn and extruded aluminum tube. 





‘ 


Pe The Calumet Division is widely recognized for the quality o ind- 
GOODMAN LUMBER DIVISION e is widely recognized fc e quality of the grind 


ing balls and mill liners it manufactures for the mining industry, as well 
as for the agricultural oxides it produces for better farming. 








From the trees in the vast forest areas of Calumet & Hecla holdings, 
Goodman Lumber Division manufactures plywood and other wooden 
products. C&H properties have turned up high grade uranium. The 
development of these properties and the extraction of this valuable 
element is the responsibility of the Uranium Division. 


If any of the above products fall within the scope of your company’s 
requirements, remember that you pick a winner every time you deal 
with a member of the Calumet & Hecla industrial family. 


When you need tubing—Look TO WOLVERINE!! 


CALUMET © WECLA. Ie 
ALUMET DIVISION WOLVERINE TUBE 
URANIUM DIVISION ub. 6 == 
GOODMAN LUMBER DIVISION 
ee ee GB CALUMET & HECLA, INC. 
a2 17266 Southfield Road 
CALUMET & HECLA OF CANADA LIMITED 
WOLVERINE TUBE DIVISION Allen Park, Michigan 
CANADA VULCANIZER @ EQUIPMENT CO LTE 
UNIFIN TUBE DIVISION Manuta-turers of Quality Controtied Tubing and Extruded Aluminum Shapes 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA. 
SALES OFFICES IN PRINCIPAL CITIES. 


EXPORT DEPT. 13 E. 40TH ST. NEW YORK 16, N.Y. 


ae 
URANIUM DIVISION 
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Which of these advantages does 
your present boiler lining lack? 


REFRACTORIES | 


Workmen lining boiler furnace en- 
closure with Laclede Super Plastic. 


Wikies 


trae i. als 


ays 











( 





Laclede plastic and castable refractory linings, properly 

selected and installed, give long service life, greater 

efficiency, and permit more flexibility than other types of 

refractory linings. 

Specific advantages for boiler constructions include 

e High thermal-shock resistance 

e Long service life 

e Minimum spalling 

e Resistance to heavy loads, temperature variations, and the 
use of low-grade coal 

e Especially suited to burner ports and flues 

e Eliminate necessity for special tile around charging holes and 
access doors 

e Air-tight settings, even in furnaces of irregular shape 


Use Laclede plastic refractories for front and bridge walls, 
burner ports, suspended arches, ignition arch construction, 
as a backing for water walls, and in other areas where high 
heat resistance is necessary. For complete details, contact 
your Laclede representative. Or write to Refractories 
Division, H. K. Porter Company, Inc., Porter Building, 
Pittsburgh 19, Pa. 





DIVISION 


H. K. PORTER COMPANY, INC. 





PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment— 
DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; Copper and Alloys—RIVERSIDE-ALLOY METAL 
DIVISION; Refractories—REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS STEEL DIVISION, VULCAN- 
KIDD STEEL DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE 
ROPE DIVISION, MOULDINGS DIVISION; and in Canada, Refractories, “Disston” Tools, “Federal” Wires and Cables, 
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“Nepcoduct’’ Systems—H. K. PORTER COMPANY (CANADA) LTD. 
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terial against the stainless steel dia- 
phragm actuates a switch which operates 
signals, such as lights, bells or horns, 
and can be set to automatically start or 
stop the flow of material into or out of 
the bin and stop or start filling machin- 
ery. Bin-Dicator Co. 


27—ENGINEERING DESK assem- 
bles, knocks down easily 


The Assemblor is described as a flexible 
engineering desk which can be assem- 
bled or disassembled in a few minutes 
without tools. Offering both convertibil- 
ity and ease of installation, the 31-in. 
high all-steel unit can be changed from 
a drafting table to an engineering or 
general office desk. Absence of protuber- 





ances on component parts permits com- 
pact storage. When disassembled, the 
Assemblor consists of three separate 
parts with all cross member supports 
stored within the top. 

The 31-in. height lets draftsmen sit in 
low posture-type chairs. Table top is 
431% by 72 in., and has an adjustment 
tilt bar which, when raised, gives a 6-deg 
inclination. Two file-drawer pedestals 
support the top and provide storage 
capacity. One pedestal has two utility 
drawers, a letter-size catalog drawer and 
a catalog and book compartment at the 
rear of the unit. The other pedestal has 
two full length drawers. Roll tracing 
holders on each side of the Assemblor 
permit work with drawings longer than 
72 in. The unit is finished in gray and 
has a steel top covered with off-white 
linoleum. Professional Equipment Div., 
Hamilton Mfg. Co. 


28—TEMPERATURE CONTROL has 

close corrective action 
The self-operated American Tempera- 
ture Regulator controls temperature 
through the throttling action of its valve 
on a steam or water line. It is designed 





to respond instantly and powerfully to 
temperature change. Corrective stroke 
begins with less than 1/10 deg change in 
temperature at the bulb, says manu- 
facturer; temperatures stay within the 
narrowest possible throttling band and 


POWER ENGINEERING 














steam waste is eliminated. There is 
claimed to be virtually no maintenance 
or servicing necessary. The packless 
valve requires no lubrication, an internal 
safety spring aes = against damage 
from accidental overheating; and stain- 
less steel seats and dises are designed 
with disc guides outside the path of 
steam flow to eliminate wire drawing. 
Both an indicating model, with adjusta- 
ble dial thermometer, and a non-indicat- 
ing model come in sizes from \% to 2 in. 
Ranges are from —15 to 50 F to 240 to 
350 F. Bronze, stainless steel and plastic 
coated systems are available. Manning, 
Maxwell & Moore, Inc. 


29—100-KVAR CAPACITOR 
offers installation economy 


This 5-kv, three-phase, 100-kvar capaci- 
tor is claimed to improve power factor, 
relieve overhead transmission lines and 
improve voltage level. When compared 
with three single-phase capacitors, there 
are considerable savings in labor and 
material, it is pointed out, since one unit 
and one bracket are required for installa- 
tion of the three-phase capacitor. More 
versatility in applying it to distribution 
lines is also announced. Since this capac- 
itor can be supplied with single-cross- 
arm, double-crossarm, or direct pole- 
mounting bracket, three-phase primary 
banks can be furnished with three-phase 
4160-v units using simple-mounting sup- 
ports. Westinghouse Electric Corp. 


30—SUBMERSIBLE MOTOR for 
deep well turbine pumps, 


This 4-in. submersible motor is designed 
to drive deep well turbine pumps in 
industrial and other water supply appli- 
cations. Ratings offered in 
single phase construction 
are from 1% to 5 hp, in 
' three phase construction 
from 11% to 71% hp at 3550 
rpm. According to company, 
greater horsepower capacity 
for its size is achieved by 
using an outside wound 
stator. This construction is 
claimed to permit more ef- 
fective use of copper and 
iron for higher efficiency and 
torques. Motor stator is 
protected by a high dielec- 
tric insulation system, by 
encapsulation in a chemi- 
cally inert plastisol and by 
sealing in stainless steel. 
Shaft height on motor can 
be adjusted to center pump impellers for 
pump efficiency. The Louis Allis Co. 





31—PROPORTIONING PUMP for 
high pressure metering jobs 


These high pressure, low capacity, 
variable volume, reciprocating plunger 
pumps are designed for feeding as little 
as 1.5 gph to as much as 108 gph of 
corrosive or non-corrosive liqui ds into 
chemical processes, food processes, water 
treatment systems and other applica- 
tions where extreme accuracy and long 
pump life are requirements. Packaged 
chemical feed units incorporating these 
pumps with tanks ranging from 50 to 
250 gal capacity are also available. 
Pumps are said to normally handle 
pressures to 625 psi and several thou- 
sand psi with special construction, and 
are available in 304 and 316 stainless, 
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CONSTANT SUPPLY 
CONSTANT EFFICIENCY 
CONSTANT LOW COST 


B.O BITUMINOUS COALS FOR EVERY PURPOS; 


Ask our Man! BALTIMORE & OHIO RAILROAD, BALTIMORE 1, MD. Phone LExington 9-0400 
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THE 
FASTEST 
WAY TO 


CLEAN CONDENSER TUBES 


yong 





oe 
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CONDENSER TUBE CLEANER 


“John Crane” Super-Jet tube cleaning equipment offers the sim- 
plest yet most effective method for maintaining top heat transfer 
efficiency in steam condensers for these 5 reasons: 


Interchangeable Nozzles 


1. EFFICIENT—handy gun-and-slug method 
removes slime or scale in record time. 


2. VERSATILE—interchangeable nozzles permit 
water or air operation. Slugs are available 
in types and sizes to insure positive chean- 
ing under practically all conditions. 


3. SPEEDY—one man can load an entire bank 
with cleaning slugs and shoot them through 
in rapid succession. 


4. ECONOMICAL—slugs can be used over and 
over again. Rugged gun is built for long, 
hard service. 


5. EASY OPERATION —simple-to-operate gun 
weighs only 2% lbs., does not require a 
skilled worker and can be used for 
lengthy periods without fatigue. 


Request Bulletin P-324. Ask 
about special 10-day free trial 
offer. 


Crane Packing Co., 6429 Oakton 
Street, Morton Grove, Illinois 
(Chicago Suburb). In Canada: 
Crane Packing Co., Lid., Hamilton, Ont. 


) 











Air or water operation—ef- 
fective pressures 50-200 psi. 


Slugs For All Services 


Spool-type for normal slime 
removal, bullet-shaped for 
heovy or thick slime depos- 
its and scraper-type for scale 
and mineral deposits. Latter 
two slugs have “jet action” 
holes that air or water-flush 
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SHAFT SEALS TEFLON PRODUCTS 
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Hastelloy, Carpenter 20 and other steels 
and ceramic plungers when corrosive 
liquids are to be metered. Walter H. 
Eagan Co., Inc. 


32—VALVES feature color-coded 
adjusting scale 


In Colorflow Valves, the adjusting scale 
is composed of easy-to-read color grad- 
uations. This is expected to simplify 
many basic control problems, and to 
enable even untrained personnel to 
check the valve setting at a glance, make 
quick adjustments, record the reading 
and reset the valve when necessary. The 





color code consists of a number of per- 
manently colored bands, each a different 
color. Each full turn of the screw exposes 
another color. In addition, the screw is 
graduated numerically so that the valve 
can set on red 5, blue 6 etc. Other new 
features incorporated in the Colorflow 
include a guided poppet stem to elim- 
inate poppet “cocking” and assure 
accurate seating, and a needle stop to 
prevent the needle from being backed 
completely out, and a poppet stop to 
guard against spring damage. Flow 
control and needle valves in the Color- 
flow line come in five standard sizes from 

¢ to 34 in. Standard models withstand 
4 to 5000 psi. The Manatrol Corp. 


33—CONNECTORS, for copper 
or aluminum, are easily installed 


Color-keyed connectors, compatible with 
either copper or aluminum conductor, 
are installed with a new light-weight 
hydraulic tool which delivers 12-ton 
force. Tool installation range in the 
color-keyed series is from No. 12 alumi- 
num or copper to 750 MCM aluminum 
or copper. Proper installation die is 
selected by matching its color with that 
on the connector to be installed. The die 
halves are then hand-inserted into the 
tool. The compression is completed 
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within seconds along the barrel of the 
connector to provide a permanent con- 
nection of high conductivity. The con- 
nector line includes terminals (one, two 
or four bolt holes) two-way connectors, 
taps (twin and parallel) and reducing 
connectors for reducing aluminum to 
copper of equivalent current carrying 
capacity. Thomas & Betts Co. 


34—DISTRIBUTION SWITCH- 
BOARDS, shallow in depth 


Only 14-in. deep, these distribution 
switchboards are introduced for medi- 
um-size commercial and industrial build- 
ings. They can utilize a variety of inter- 
changeable distribution and control 


ue ee a 

units of modular construction, including 
circuit breakers, fusible switches, mag- 
netic and manual motor starters and 
plug-in breakers. The new units are an- 
nounced as featuring rigid construction 
and standardized parts and as offering 
flexibility, compactness and versatility. 
Three classes of incoming and distribu- 
tion units are available: one containing 
a panelboard section; a second with a 
main disconnect section and space for 
utility metering; and a third with a 
panelboard section and space for utility 
metering. The switchboards are rated 
up to 600 v a-c and 250 v d-c. Their bus 
ratings are vertical, 200 to 1200 amp, 
and horizontal, up to 2000 amp. Federal 
Pacific Electric Co. 


35—COOLING [TOWERS offer 

more capacity in less space 
Series 3200 Hydra Glide Towers are 
packaged induced-draft water cooling 
towers for use with air conditioning 


systems, as well as in plants where 
process water is required. The line is 
especially designed to provide more 
cooling capacity in less space — a unit 
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EVERY 

ENGINEE® 
will want 
these 
FACTS! 


NEW EDITION 
Bulletin No. 31-A 


“HOW TO SOLVE 


PIPE EXPANSION 


PROBLEMS’ 


DAY there is an easier way to accommodate thermal expansion 
in piping! No need to install special devices—in virtually every 


instance, you can put flexibility right in the line itself with 
standard BARCO BALL JOINTS: 


SUPERIOR METHOD. New Steam Power Stations. . . Oil 
Refineries . . . Chemical Plants ... Paper Mills . . . Office Buildings 
... Schools now are using this money-saving method. 


LONG LIFE. No rubber, no thin metal members subject to 
fatigue or “blow-out.”” No lubrication, no grease packing. Self- 
adjusting; pressure sealing. 

FIRE-SAFE. The joints have passed rigid fire, high temperature, 
and water quench tests. 

SAVE SPACE, CUT COSTS. No pressure thrust — ex- 
pensive anchoring or bracing not required to hold piping in place or 
in line. Cuts space required for pipe loops and U-bends. 
VERSATILE. Easy to handle compound twisting movements, 
wide variations in temperature and pressure—steam, air, oil, water, 
gas and chemicals. 


SEE your Barco Representative for information or write. Ask for 
the new revised Bulletin No. 31-A, “How to Solve Piping Flexibility 
Problems.” Engineering recommendations on request. 


BARCO BALL JOINTS 
Sizes Yo" to 16”. Choice 
of styles, angle or straight. 


| >| 


2 


SPHERICAL 
CONSTRUCTION 


MOVES IN 
ANY 
DIRECTION 


-=— 
-- 
a “se... 
-“- 
“= 
-=- 


360° ROTATION 


=s 
—a ) 


Screwed, flanged, or welding ends. 


ct 5 BACKED Br fy, 
gut tay, 


Founpen 198 


BARCO MANUFACTURING CO. 
547H Hough Street . 


Barrington, Illinois 





The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Revolving Joints 


In Canada: The Holden Co., Ltd., Montreal 
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N ° of 7.5-ton capacity at 78 F wet bulb 

><chiGihjet DUST CONTROL SYSTEM | opis a) & fat 

A i 4) long and 54 in. high. The towers come 

‘ei in all-steel construction with plastic 

4 aii dine base coating or stainless steel. Heart- 

res : we af : grade redwood filling, stainless steel 

: fan shade and verturi-type fan throat 

ee 5: 4 are standard equipment. In capacities 

Mie. ss Es : from 5 to 60 tons, these towers are as- 

am PRS sembled with slip-fit type joints to en- 

; : able disassembly if required. Mason 
Products, Inc. 


ae 





36—WIRING GUTTERS enclosed 
for weather protection 


Designed primarily for outdoor installa- 
tion, these raintight wiring gutters 
feature welded-on tops with deep over- 
hanging flanges to prevent adverse ele- 
ments from damaging the wiring. A 








sealing device helps prevent tampering 
and the slip-on removable front covers 
require fewer screws for easier installa- 
tion and maintenance. Gutters come in 
standard 4-by-4 in. and 6-by-6 in. sizes 
in 1-ft through 6-ft lengths. Formed of 
galvanized sheet steel, all are furnished 
with combination knockouts on bot- 
toms. Keystone Mfg. Co. 


EFFICIENT DUST CONTROL IN COAL HANDLING 
GIVES 3 BIG COST SAVINGS... plus protection 


against coal dust fire and explosion hazards 


Low First Cost: 











110 


You can buy a Chem-jet system at 1/10th the cost of 
dry collection systems. At the same time Chem-jet 
is guaranteed in most installations at least 90% 


efficiency. 


Low Operating Cost: 


Chem-jet operation costs only about 1/10th to 
1/20th of a cent per ton of material treated. 


Low Maintenance Cost: 


Durable, foolproof Chem-jet systems need only a 
minimum of upkeep compared to other systems 
with hoods, ductwork, fans, larger motors, etc. 


Dust Never Gets Airborne with Chem-jet 


Chem-jet suppresses all types of air borne dust at 
its source by treating dusty materials with a Com- 
pound MR —a surface active agent . . . Investigate 
economical, flexible Chem-jet by writing today for 
latest bulletin. Johnson-March Corporation, 3018 
Market Street, Philadelphia 4, Penna. 


MA RC » 3 DUST CONTROL ENGINEERS 


CANADIAN REPRESENTATIVES: G.F. STERNE and SONS LTD., BRANTFORD, ONTARIO 
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37—CONTROL VALVE reduces 
turbulence and cavitation 


This angle control valve features a ven- 
turi effect designed to reduce turbulence 
and cavitation in the control of slurries, 
viscous or flashing fluids. Pneumatically 
operated, valve has both a bolted tail- 
piece, permitting easy access to seat 
ring, and a bolted bonnet which permits 








plug and stem replacement without re- 
moval of body. A broad range of applica- 
tions are foreseen in petroleum refining, 
chemical manufacturing, paper-making, 
steam generation, and in the treatment 
of water, sewage and industrial waste. 
Valves are made of carbon steel and 
Type 316 stainless steel in sizes 1 
through 6 in. with body ratings to 600 
lb. They are available with full capacity 
or 40 per cent capacity trim. Minneapo- 
lis-Honeywell Regulator Co. 
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"Open Sesame” to clean 


boilers and furnaces! 
...more heat with less coal! 





If you burn coal OXI Crystals will increase boiler 

efficiency by getting rid of slag, firescale, encrusted car- 

bon and soot fast . . . all combustible deposits are com- 

pletely oxidized from firedoor to the top of the stack 
. all this with very little labor involved. 


By adding OXI Crystals you get more heat and steam 
with less coal, Superheater and economizer efficiencies 
increased, Stack temperatures are reduced. Cleaning 
costs are greatly reduced. 





Alse ask about KOR, the perfect 
fuel oil conditioner . . . and 
SURFBLOW, the flooting, boiler 
water skimmer. 


Ask for more in- 
formation about this 
amazing product 


today. 











CORPORATION 
87 — BOX 485 





GARY, INDIANA 
For more data circle 550 on Post Card 


Better Pump 
Performance With 


SIMS PUMP VALVES 


Because... 


Stem breakage elimina- 
ted—by double shock- 
absorber stem heads. 











Reduced wear —long 
guides give even lift— 
springs can’t jam. 


Smooth seating surface— 
rotating valve disc changes 
to new seating surface 
with every pump stroke. 


Increased speed and 
pump capacity — inclined 
seat ribs cut flow resistance 
and reduces turbulence — 
prevents vapor binding. 


Sims Pump Valves, for all 
reciprocating pumps, are 
stocked for quick delivery. 


Write for Bulletin V-112. 


WS 


PUMP VALVE CO., INC. 


1314 PARK AVENUE, HOBOKEN, N. J, 


GP 133 
For more data circle 551 on Post Card 


July, 1959 ah 












best 
reasons 


in the 














Typicol high speed unit with control. 


Ke high-speed generators and control equip- 


ment pictured above are typical of installations in 
hundreds of America’s leading industrial plants, 
public utilities and commercial buildings. Custom- 
designed for longer life with proven slidener and 
economy, IDEAL equipment is backed by over a 
half-century of creative electrical engineering and 
careful, conscientious workmanship. Unified respon- 
sibility for generating units and controls assures 
you of better products better built for dependable 
service with lower operating and maintenance costs. 
Why not check with IDEAL on your next power 
application problem? 


Write for bulletin 505 


The |] DERL ELECTRIC 


& MANUFACTURING CO. 


303 East First St. Mansfield, Ohio 





SINCE 1903, AMERICA’S FINEST MOTORS, GENERATORS, R 
MOTOR-GENERATOR SETS, SWITCHGEAR AND CONTROLS ‘ 
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SUPERIOR’S 4-PASS DOWN DRAFT DESIGN 


provides higher heat transfer 























Superior’s 4-pass design provides those ideal 
conditions under which high-temperature gases give 
up their heat to the boiler’s water. Designed with a 
full five square feet of heating surface per boiler 
horsepower, Superior boilers have reducing tube 
volume in successive passes. This reduced volume 
crowds the gases into intimate contact with the tube 
walls producing high velocities, and resulting in a 







SUPERIOR “TYPE C” continual scrubbing and cleaning action as the 
PACKAGED BOILERS gases pass over the inner tube surfaces. 
The down-draft arrangement of the 4-passes pro- 
- pg A tng maya motes the rapid steaming without surging, which 
i] juced draft for clean, quiet results in dry steam . . . and in addition, this down- 
oath eneeins. SS ees are a draft design traps the boiler heat during off periods, 
tion. Pressures to 250 psi, or for hot water preventing its loss up the stack. 







operation. Other fire-tube models for capaci- 
ties to 600 bhp. Write today for Bulletin 12C. 













TEAR IIER 


PACKAGED BOILERS 








Specialists in PACKAGED BOILERS... exclusively fl 7/ 
7/ 






SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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Please have the manufac- 
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$67 8 
9 10 11 12 
13 14 «15 16 
17 18 19 20 
21 22 23 24 
25 26 27 28 
29 30 31 32 
33 34 35 36 
37 38 39 40 
41 42 43 44 
Use this space to ask for tear 
sheets and other information. 


Equipment 


























aL aHietlls (TTay] UAE AM ee) amare set 
ee ee ees 
ae A UP] SHE Ger pe ain diets at 

bey Heveagts (atl tetee| etd piel die EM ee i 
ate efit [ilisltt mit : i at sili lit F 























“WOTDUIZOFUT 204j;0 PUD syeoys 
LALLA Se eT eeeeeee eee ee eeeeee *DOq 205 BSD 0; SODds sty; OBL) 
SOP VO? COP ZOD 107 OOP 66S 96S L6S 96S SES POS C6S 26S 16S 06S ES BBS LES 98S Ses 
OS CBS TES IBS OBS 6S BLS LLS OLS SLES HLS ELS ELS 14S O4$ 69S 89S Z9S 99S SOS ¥OS 
C9S TOS 19S OPS SSE BSS LES OSS SSS HSS ESS ZSS ISS OSS 67S BPS LYS OFS S¥S PHS EFS 
ZyS IVS OVS GES BES LES OES Ses vES CES zeES 18S O&S 67S OZS Les 9ZS StS tS Cts zZS 
{ZS OTF GIS BIS LIS PIS SIS FIS ELS ZIS LIS OLS 60S BOS £0E 90S SOS WOS COS ZOS 10S 
441 941 SLL WLI ELi ZZi 1Zi | HP CY Zr IP 
i OLt 691 BPL Z9L 991 SOL WoL | OF 6 BE Ze 
662% 86% 460 96% S6Z WEE COZ Z6Z 16Z 06z 68z | E91 Z91 19t OPL 6SL BSI ZOL | 9E Se ve Ce 
88% £80 9BT SOT WOT CBE TET 18Z OBZ 62% BZz | 9S1 Sei FSI CSt ZSt ISt OSt | Ze ie OF 6z 
440 940 SLE VLE CLE TLE ALE OLE 69T B9T L9Z | GFL Bri Zr OF SV Wri Cri | Ot 4 9% St 
99E SHE WIT CVT THT 19E OPE 6ST BST LEE 9ST | Eri ivi OF 6c1 SEL ZEL GEL | We EZ Zz Iz 
GSC WS EST TST ISt OST GPT BPE LT OVE SPz | Sel rei cei zeI 1€l OCL 6Zi | OF GL BL ZL 
wre Cre THe ive OME GET BET LET ET SEZ wET | BZ Zi OZ Sz Pz eZ ZZL | PL Si wt Et 
COZ TET LEZ OFS GTZ BZZ LZ YLT STZ vez Czz 1Zt OZL SLL Bit Zit OLi Sit | za ut o1 6 
SLE 12S OLE GIT BIZ LIZ PIE Siz wiZ Cis Tiz | wit CLL Zit La Oll 601 BOL | @ 29 ¢ 
LIZ O1Z GOT BOT LOZ HOE SOF POE COe ZOZ 10z | LOL 901 SO! rOI COL ZOL 1OL i rv € fit 
Azmaqyy] SotoyoD suet mydyexy quemdynby 
(Pe RRR R ER EE TCT foo ae a ee OP Rte OHS oMeiee p= szequnu 
bibeedasidadatbmakhie deiseesseebs aukecesooon pe teen tes | 
sserppy emop 20 wOHOUZC;Uy wOHDSTGo 
WRO"UMA eu puss srezn; 
Pe cd asec “oA RL San i Gh -ODMLUDUE ey) CADY esDELY 
_ DIg eee eee eee eee eee 4D 
ONINIINION] YIMOd 
ihe ee seerppy Auodmop .- 
(pepayouy eq yengg) 686 1°90 
BEDS 160006 6 6050050045650009500 406 066s cece euroy dunduo 28470 P74 POD “ZLON 
COeccccecececeses OTL OTT tee eeeeeeeeeerecseccees euwon 6S6I ‘AINSI 





‘ 
’ 
: 
’ 
’ 
’ 
’ 
’ 
’ 
,. 





FIRST CLASS 
PERMIT No. 11 
Sec. 34.9 P. 1. & R. 

BARRINGTON, ILL. 














BUSINESS REPLY MAIL 
No Postage Stamp Necessary if Mailed in the United States 











POSTAGE WILL BE PAID BY — 
POWER ENGINEERING 
308 East James St. 


BARRINGTON, ILLINOIS 








aged boilers in capacities from 20 to 200 
bhp. Interesting arrangement of text, il- 
lustration and color is used to explain 
many features. Gives dimensions for boil- 
ers designed for firing oil or gas or both. 
Superior Combustion Industries, Inc. 


218 Package Boilers— This 12-pp 
booklet on package steam generators de- 
scribes the formulas behind all package 
steam generators, and illustrates how in- 
stallation of a pac kage steam generator can 
raise steam capacity in an existing boiler 
room. Cyclotherm Div., National-U. 8. 
Radiator Corp. 


219 Hot Water Boilers — This 20- 
pp Brochure HCC-2 describes and illus- 
trates design, construction, advantages 
and economics of the C-E La Mont con- 
trolled circulation hot water boiler for 
supplying high pressure, high temperature 
water for heating systems and process uses. 
Combustion Engineering, Inc. 


220 Boilers for Many Services — 
This general product data catalog in loose- 
leaf notebook form contains detailed litera- 
ture on company’s line of boilers for heat- 
ing, power and process steam. It contains 
separate data sheets for each product, in- 
cluding high pressure boilers, low pressure 
boilers, boiler-burner units, water-tube 
boilers, water heating equipment and 
others. In addition to photos and diagrams 
it provides tabulated engineering data. 
Industrial Div., American-Standard. 


221 Packaged Steam Generator — 
Advantages of company’s baffleless, pres- 
surized two-drum water tube packaged 
units are detailed in 12-pp Catalog SB-59. 
Features of the completely integrated gen- 
erating plant, which requires no field pip- 
ing, wiring, brickwork or special founda- 
tion, are shown on cutaway illustration. 
Erie City Iron Works 


222 For Low-Pressure Heating — 
Guide Specifications GS-1, 59 pp, covers 
underfeed stoker applications to boilers 
best suited to commercial and industrial 
heating plants. Includes drawings of flex- 
ible layouts of the equipment, as well as 
specification criteria covering coal and ash 
handling, boilers, stokers and controls. 
Bituminous Coal Institute. 


223 Integral-Furnace Unit — Bul- 
letin G-94 describes the Type PFI integral- 
furnace boiler, a pressurized-furnace oil- 
and gas-fired steam generator for power, 
process or heating loads requiring steam 
capacities to 400,000 Ib-hr. at pressures to 
1150 psi and temperatures to 900 F. In- 
cludes information on membrane wall. 
The Babcock & Wilcox Co. 


WATER CONDITIONING 


224 Boiler Water Treatment — 
Chemical reduction of oxygen in boiler 
feedwater with hydrazine is the subject of 
10-pp Bulletin BW. Economy and opera- 
tion, handling of the Deoxy-Sol, methods 
of analysis and other details are covered. 
A bibliography lists supplementary read- 
ing. Fairmont Chemical Co., Inc. 


225 Coagulant Aids — Featured in 
this product bulletin is a line of coagulant 
aids designed to improve floc formation in 
clarifying and softening water. Advantages 
are detailed and typical applications de- 
scribed. Calgon Co., Div., Hagan Chemi- 
cals & Controls, Inc. 


226 Consulting Service — Advan- 
tages of company’s consulting service are 
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“4000"' series cleaner head 





easy way to keep 
tubular equipment good 






Airetrol expansion control 


Airetool tubular maintenance tools give work crews every- 
thing they need to clean boiler condenser and heat exchanger 
tubes faster, more efficiently. These tools are designed with 
plenty of power to get the job done right — in a hurry. 


The lightweight Model CC-475 Airetool condenser and heat 
exchanger tube cleaner drives cleaning heads through hardest 
deposits without stalling . . . at the same time, a built-in flush- 
ing system washes out debris. Yet this hard-working tool weighs 
only 10 pounds — one man handles it easily without a support- 
ing rig. And, when it comes to retubing bundles, Airetrol, auto- 
matic tube expansion control can’t be beat. It easily rolls up to 
twelve 4%” to 142” tubes per minute. 


For cleaning large diameter curved tubes Airetool air-driven 
cleaner head motors produce high speeds and extra power for 
heavy duty performance. Motors maintain speed and power 
even when the most severe deposits are encountered. 


For complete information about these time and money-saving 
Airetool tube maintenance tools that keep condenser and heat 
exchanger tubes operating at like-new efficiency, write for 
Bulletin No. 66. 


30 years experience in pneumatic tools 


AIRETOOL 


MANUFACTURING COMPANY 









BRANCH OFFICES: New York, 
Chicago, Tulsa, Philadelphia, 
Houston, Baton Rouge 
REPRESENTATIVES in principal 
cities of U.S.A., Canada, Mexico 
South America, England, Europe 
Puerto Rico, Italy, Japan, Hawaii 
CANADIAN PLANT: 37 Spalding 
Drive, Brantford, Ontario 
EUROPEAN PLANT: Viaardingen, 
The Netherlands 


SPRINGFIELD, OHIO 
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detailed in 8-pp Bulletin 5006-A. How the 
service is qualified to solve problems con- 
cerning scale and corrosion control in 
boilers, cooling systems, and process waters 
is discussed. Dearborn Chemical Co 


227 Corrosion Control — Process 
Bulletin B6 describes company’s conden- 
sate system corrosion inhibitors for protec- 
tion of return lines, steam turbines, tanks 
and heaters. Discusses causes of condensate 
system corrosion and tells how inhibitors 
overcome these. National Aluminate Corp. 
228 pH and Chlorine Control — 
The 1 tth 1959 edition of company’s hand- 
book, “Modern pH and Chlorine Con- 
trol,”’ 100-pp, incorporating theory and 
practice of colorimetric analysis, serves as 
a reference for quantitative determination 
of pH, chlorine, phosphate, nitrate, sulfate, 
hardness and other tests. Slide compara- 
tors and complete test kits are illustrated. 
In addition to standard pH determina- 
tions, methods are outlined for quantita- 
tive analyses of phosphate, calcium mag- 
nesium, silica, nitrate, hardness. Available 
to qualified power engineers, please state 
your job title. W 4. Tavlor Co 


229 Feedwater Heaters —‘ )pen- 
Coil, tray-type feedwater heaters and puri- 
fiers of both deaerating and nondeaerating 
type are presented in 12-pp Bulletin 117-A 
Construction and operational features of 
the heaters are explained and illustrated, 
und more than a dozen available models 
ure pictured along with application sug- 
gestions. Stickle Steam Specialties Co 


COAL AND ASH HANDLING 


230 Coal Crusher — Company’s WC 
and WS series rolling ring coal crushers 


for 


dependable 
service. 


American Sample Crusher 


Write for Literature 
On These Crushers 
For large capacity 
AMERICAN AC SERIES CRUSHER 
For medium capacity 
AMERICAN WC SERIES CRUSHER 


For sample crushing 


AMERICAN LABORATORY CRUSHER 





ORIGINATORS AND MANUFACTURERS 


bw. 


1246 MACKLIND AVE. 





are described in Bulletin 154. Emphasizes 
special construction elements that mean 
greater coal reduction at lower operating 
costs. Cross section illustration shows both 
feeding and crushing action incorporated 
and tables give capacities, speeds, and di- 
mensions. American Pulverizer Co. 


231 Hydraulic Shakeout — Bulle- 
tin 658 describes and illustrates the Car- 
ro. hydraulically powered car shakeout 
designed for maximum car shaking with 
minimum noise. Rail- and _ stationary- 
mounted types are shown. Six advantages 
detailed. Stephens-Adamson Mfg. Co. 


232 Coal Sample Crusher — How 
you can save on your fuel bill and power 
cost with company’s coal sample crusher 
is explained in Bulletin CS2. Illustrated 
with photos and dimensional diagrams, 
discusses briefly the equipment’s operation 
and features. Gruendler Crusher & Pul- 
verizer Co 


TUBING AND ACCESSORIES 


234 Heat Exchanger Tubing — 
Cited in 30-pp Catalog A-205 are typical 
cases where cupro-nickel on Monel tubing 
installed in heat exchangers resulted in 
substantial savings and better efficiency 
through longer tube life. Describes appli- 
cations of this tubing in various instances 
where unusual water conditions required 
it. The International Nickel Co., Inc 


235 Tubes and Plates — Publication 
B-2, 46 pp, covers the subject of tubes and 
plates for condensers and heat exchangers. 
Field of application and particular prob- 
lems encountered in each are described 
Information on condenser tube alloys, 
plates for tube sheets and baffies, manu- 








American AC Series 


rely on coal crushers 


backed by American’s 
50 years of experience 





American WC Series 





PULVERIZER COMPANY 


OF RING CRUSHERS AND PULVERIZERS 


SAINT LOUIS 10, MO. 
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facturing methods, installation, opera- 
tional factors affecting tube life, corrosion 
factors in condenser tube service is pre- 
sented. The American Brass Co. 


236 Tube Expanders —Bulletin 
Y-49 contains 12 pp of data on tube ex- 
panders designed to make a good hydraulic 
(or pneumatic) and mechanical seal be- 
tween tube and tube sheet. Dimension and 
specification tables included. Elliott Co. 


237 Electric Tube Cleaners — Bul- 

letin E107 describes advantages and appli- 

cations of company’s electric tube cleaners 

for boilers, condensers, evaporators, and 

heat-exchangers. Tables are included giv- 

ing complete specification details. Elhott 
‘o. Roto Plant, Div. of Carrier Corp. 


FUEL BURNING EQUIPMENT 


240 oil and Gas Burners — Bulle- 
tin OB-53, 28 pp, gives principles of selec- 
tion and application of oil or gas burners, 
or a combination of both for standard and 
wide capacity range operation, together 
with air registers and fuel oil heating and 
pumping sets. The Engineer Co. 


241 For Burning Refuse Fuel — 
This 8-pp bulletin describes refuse fuel 
burning equipment, including a pneumatic 
refuse fuel distributor which spreads refuse 
fuels such as bark, wood chips, and bagasse 
uniformly over the grate surface. Discusses 
various components. Riley Stoker Corp. 


242 Firing Units — Bulletin 28 de- 
scribes steam atomizing postage firing 
units for oil and/or gas fuels. Gives ad- 
vantages of the units, specifications and 
general dimensions, and other data. Na- 
tional Airoil Burner Co., Inc. 


DEOXY-SOL 


SOLUTION OF HYDRAZINE 


¢ Oxygen- 


¢ Scavenger 
e for 
e Boiler Water 


e Treatment 
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CHEMICAL €O., INE 
136 Liberty St., New York 6, N.Y. 


Midwesters Rep: n 
4. H. Delamar & Son, inc. 
4529 No. Kedzie Avence 
Chicage 25, Ili, 





Ask for pamphlet BW 
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top 
Corrosion 


in boilers, steam 


and return lines... 


with this Stickle 
deaerating 
feed water heater 





SAVES STEAM 
Vent Condenser releases 
only air and contaminated 
gases to atmosphere 

























NO CONTAMINATION 
Counterfiow of steam and 
water prevents reabsorp- 
tion of oxygen 














SELF-CLEANING 
There is no need for re- 
movable baffles or trays 











Stickle Baffle Spray Type Deaerating Feed 
Water Heaters stop corrosion by removing 
destructive oxygen and carbon dioxide 
from boiler feed water . .. reduce fuel 
costs and boiler strain. Vertical and hori- 
zontal models. Capacity range: 3,000 to 
300,000 pounds per hour. The latest de- 
velopment in more than 50 years of build- 
Ing feed water heaters. 


FREE CATALOGS! 

$-217 .. . Baffle Spray Type Deaerating 
Feed Water Heaters 

117 ... Open Coil Feed Water Heaters 


STICKLE STEAM SPECIALTIES CO. 
2241 Valley Ave. Indianapolis 18, Ind. 


Stickle 


Equipment 


Cuts the cost of steam 
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243 Spreader Stoker — Catalog 860 
contains 20 pp of detailed information on 
company’s overthrow rotor type spreader 
stoker for boilers of medium size up to 
60,000 lb steam per hr capacity. Describes 
features of design and operation and illus- 
trates applications. Detroit Stoker Co. 


INSTRUMENTS, CONTROLS 


245 Controls Data — Comprehensive 
data on all types of controls, including 
diaphragm valves, pilot controllers, regu- 
lators, safety heads and tank vents are 
presented in this loose leaf notebook. 
Individual sections contain all pertinent 
information on each specific produet, in- 
cluding descriptive details and engineering 
data, dimensions, specifications. Applica- 
tion and operation details are fully illus- 
trated. Black,Sivalls & Bryson, Inc. 


246 Resistance Temperature De- 
tectors — In 8-pp Publication 3016D is 
described a line of remote temperature- 
sensitive elements for use in indic ating, 
recording, controlling and monitoring 
equipment. Operations, application and 
construction details of the resistance 
temperature detectors are presented. In- 
strument Div., Thomas A. Edison, Inc. 


247 Temperature Regulators — 
Ten-page Bulletin 620-2 describes features 
and advantages of company’s line of tem- 
perature regulators consisting of a thermo- 
stat with capillary tubing and a valve. In- 
cludes information on typical applications, 
as well as dimensional data, diagrams, 
valve selection chart. Sarco Co., Inc. 


248 Temperature Regulators — 
Six-pp Bulletin 1012 describes company’s 
line of steam regulating valves with pilots 
for both fast and slow heating exchangers. 
Selection tables and line drawings of typi- 
cal applications are also included. Spence 
Engineering Co., Inc. 


249 Feedwater Control — Bulletin 
1013-D describes a feedwater control for 
modern high-duty steam generators. Oper- 
ation of the control and its components 
are explained and its application with both 
standard size and miniature recorders 
shown. Copes-Vulcan Div., Blaw-Knox Co. 


250 Guide to Gages — Catalog 300- 
B, 112 pp, features Ashcroft, Dura-gauges, 
Maxisafe, pneumatic receiver, recording, 
quality, drawn case, chemical and special 
application gages. Also presented are gage 
testers, pneumatic transmitters, gages for 
nuclear energy. Engineering data and 
charts are provided. Instruments shown 
cover dial sizes from 2 through 24 in. 
Manning, Maxwell & Moore, Inc. 


251 Metering, Control Systems — 
Bulletin 500 describes purpose, design and 
operation of company’s metering and con- 
trol systems. Includes discussion and pneu- 
matic and electric telemetering and pneu- 
matic control, along with detailed litera- 
ture references. Bailey Meter Co. 


253 Oil Leak Detection — Kight-pp 
illustrated Bulletin 80, on the Paraprobe 
oil leak detection system for steam-type 
fuel oil heaters gives a detailed explanation 
of the operation of the system. Provides 
installation diagrams, standard specifica- 
tions, explains determination of conden- 
sate flow rate. Davis ingineering Corp. 


INSULATION 


254 Foam Insulation — Expanded 
polystyrene insulation for cold storage ap- 











Make pH, Phosphate 
Tests in Minutes! 


Here’s a really fast way to get data 
for trouble-free boiler, condenser or 


cooling tower operations. Taylor | 

Comparators give you quick, accu- | 

rate pH, or phosphate determinations | 
} that help you control scaling and cor- 
rosion. To test, just fill the middle 
test tube with treated sample and 
move color standard slide across until 
colors match. You then read values 
directly from the slide. The entire 
operation takes only minutes—and 
no technical knowledge is required. 
Also available—Midget Iron Testers, 
Total Hardness Sets, Sulfite Com- 
parators, Nitrate Comparators. Sul- 


fite and Nitrate color standard slides | 
available separately for use with 
phosphate or pH base. 





Use this handy 
compact set to 
make fast accurate 

tests for pH, hydrazine, silica, am- 
monia, total iron, nitrate, etc. Easy 
to use because all color standards are 
contained in sealed plastic slides. 





Eliminates handling of fragile glass 
standards. 





All Taylor liquid color standards carry an 
unlimited guarantee against fading. Be 
sure to use only Taylor reagents and 
eccessories with Taylor Comparators to 
assure accurate results. 

SEE YOUR DEALER for Taylor sets 
or immediate replacement of sup- 
plies. Write direct for FREE HAND- 
BOOK, “Modern pH and Chlorine 
Control". Gives theory and applica- 
tion of pH control. Illustrates and 
describes full line. 


W. A. TAYLOR 
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plications is featured in this illustrated 
bulletin. Method of application is shown, 
and physical and thermal properties of the 
material listed. Johns-Manville 


255 industrial Insulators 
Thermal, mechanical, physical, and chem- 
ical characteristics of company’s industrial 
insulations are presented in 20-pp Catalog 
J-424. Includes data on high temperature 
spun-mineral wool insulating block, blan- 
kets, pipe coverings and cements and on 
mineral wool industrial felts and duct 
insulation. Baldwin-Hill Co 


256 Mineral Insulation — Proper- 
ties and characteristics of Gilsulate and 
its applications as a material for insulation 
and protection of underground hot pipes 
and systems are described in this illustrated 


booklet. Table of specifications is included. 
American Gilsonite Co. 


AIR CONDITIONING AND 
DUST CONTROL 


258 Precipitation Products — 
Twelve-pp Bulletin G406 contains helpful 
information on company’s various precipi- 
tation products, including electrical precip- 
itators, multiclone mechanical dust collec- 
tors, combination multiclone-precipitator 
units, Dualaire filter-type dust collectors 
and Holo-Flite processors. Also illustrates 
installations. Western Precipitation Corp. 


259 Dust Control Unit — Featured 
in Bulletin V-100 is a conditioner unit 
for dust control, designed to apply rapid, 
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Kansas City Equipment Co. 
4706 Holly St. 

Kansas City 12, Missouri 
Pioneer Pipe & Supply Co. 
20th & Izard Streets 
Omaha 2, Nebraska 

T. E. Critz Engineering Co. 
7458 Colerain Road 
Cincinnati 24, Ohio 
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LOOK CHIEF . 


NO HANDS! 


No stop watch, either. Madden takes all the guess- 
work out of blowing boilers by continuously bleeding 
a measured amount from the boiler. Madden watch- 
dogs your dollars all the way by removing practically 
all the heat from the blowdown.. . 
clean dry steam that can be used for many purposes. 
All this with no maintenance! Exclusive self-flushing 
gravity flow of dirty blowdown water assures abso- 
lutely clean coils and peak performance all the time. 
Write for a copy of 
Madden Corp., 134 


even gives you 


*“Modern Blowdown’”’. The 
5 Jarvis Ave., Chicago 26, Ill. 
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on-the-spot conditioning to dust materials 
in all types of handling. Principles of oper- 
ation are described in an accompanying 
engineering data bulletin, Bulletin V-101. 
The Johnson-March Corp. 


260 For Zone Control — Air condi- 
tioning zone control cabinets are de- 
scribed and illustrated in 20-pp Bulletin 
AC-220. Separate sections with tables, 
curves and sketches cover proper unit se- 
lection, physical data, dimensions, fan per- 
formance and coil ratings for water cool- 
ing, direct expansion, hot water and 
steam. Buffalo Forge Co. 


OTHER EQUIPMENT 


263 For Quiet Heating — Described 
in this bulletin is the HusHeater, designed 
to heat — without making a sound 

water and liquids by introduction of steam 
into the liquid. Lists advantages of the 
HusHeater. Most common application is 
. filter boxes and hotwells. Sims Pump 

Valve Co. Inc. 


264 Automatic Data Systems — 
Described in Bulletin MSP-154 are elec- 
tronic data handling systems for logging, 
monitoring, and integration of process 
information. Discusses basic design para- 
meters, programming, switching, analog 
to digital conversion, linearization, calibra- 
tion, digital ranging, print-out and off- 
normal alarms, remote switching, digital 
variable indication, integration, computa- 
tion. Hagan Chemicals & Controls, Inc. 


265 Fuel Oil Additive — Described 
in this product sheet is an additive for 
boilers suffering from ‘“‘tired” fuel oil. 
Advantages and characteristics are de- 
tailed. Kor Corp. 


266 Story of Coal — This pocket- 
size booklet presents a complete picture of 
company’s operations, traces the history of 
the coal industry and describes the many 
services and applications of coal. A color- 
ful mural reproduced in the booklet pic- 
tures the part coal has played in civiliza- 
tion. Peabody Coal Co. 


268 Mastic Cement — Bulletin 860 
describes characteristics and advantages 
of a mastic cement designed for use in 
boilers, incinerators, and all types of indus- 
trial heating units. Tec hnical and installa- 
tion data. J. H. France Refractories Co. 


270 Piumbing, Heating Supplies 
— Edition H is the current edition of this 
company’s 126-pp general catalog on 
plumbing and heating repair parts, tools 
and accessories. Indexed and illustrated, 
the catalog gives information on uses. 
J. A. Sexauer Mfg. Co., Ine. 


271 Laboratory Supplies — This 

2 pp price list announces latest prices for 
a wide range of laboratory supply items, 
including water analysis sets, conductivity 
equipment, colorimetric comparators, 
glassware and supplies, chemical reagents, 
and company’s photometer with replace- 
ment accessories. Betz Laboratories, Inc. 


272 instrument Tubing — Detailed 
information on various types of instru- 
ment tubing and accessories is presented 
in this 16-pp bulletin. Among tubing 
described is extruded polyethylene tubing, 
extruded nylon tubing, tubes of copper, 
aluminum, and/or steel with polyethylene 
sheath, tubing with vinyl sheath, bundled 
instrument tubing. Dekoron Products Div., 
Samuel Moore & Co. 
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273 Is Salt Just Salt? — This is the 
title of an 8-pp bulletin describing salt 
characteristics and properties as well as 
geographical distribution. Variations in 
salt, from different areas in the United 
States are illustrated and company’s re- 
fined products described. Morton Salt Co. 


274 Pneumatic Tools — Bulletin 68 
gives features and specifications for pneu- 
matic screwdrivers, nutsetters and acces- 
sories. All models are illustrated. Airetool 
Mfg. Co. 


275 Process Equipment — Bulletin 
G-3B describes equipment for process in- 
dustries, including pneumatic conveying 
systems, compressors and vacuum pumps, 
coolers and preheaters, blowers, gas and 
vacuum pumps, fans and gas washers, 
accessories. In addition to describing fea- 
tures and advantages of the equipment, 
it includes engineering data. Fuller Co. 


276 Mechanical Packings — Serv- 
ice and technical details on chemically- 
inert Teflon packings are provided in 8-pp 
Bulletin P-325 covering company’s Chem- 
lon line. Presents 15 types of braided con- 
struction, rings, six types of molded con- 
struction, cup and cone rings, combination 
sets. Gives recommendations as to services, 
applications and temperatures, also infor- 
mation on pressures, dimensions, mechani- 
cal requirements. Crane Packing Co. 


277 Air Preheater — Featured in 
this 14-pp booklet is a line of package air 
preheaters for small boilers and process 
applications. Fuel savings data is presented, 
as well as diagrams of typical arrange- 
ments, and other details of design and 
operation. The Air Preheater Corp. 


278 Fire Resistant Fluids — Char- 
acteristics and advantages of company’s 
fire resistant hydraulic fluids are detailed 
in this product bulletin. Three types of 
fluid to suit specifie requirements are 
described. Socony Mobil Oil Co., Ine. 


279 


Worm Gear Reducers — Com- 


plete horsepower and torque data for 
company’s worm gear units built on 
246 up to 4in. centers are given in 


full-page tables in Bulletin 5018. Dimen- 
sions are diagrammed and tabulated in 
detail, and materials and design of inter- 
changeable components are described. De 
Laval Steam Turbine Co. 


280 Electric Heating Units — Cat- 
alog 50, 50 pp, contains complete engineer- 
ing data on electrical heating units and 
equipment, including strip elements, fin- 
strip elements, tubular elements, cartridge 
elements, ring elements, immersion heat- 
ers, circulation heaters, radiant heaters, 
forced air duct heaters, unit heaters, hot 
plates and others. Includes photos, dimen- 
sional drawings, prices, standard rating 
tables. Edwin L. Wiegand Co. 


281 Gas Turbine Engines — A va- 
riety of applications for company’s gas 
turbine engines are des¢ribed in this 8-pp 
bulletin. Among the applications described 
are ground support for commercial jets, 
emergency shipboard use, power for off- 
shore oil industry, and others. Solar Air- 
craft Co 


282 Lance Type Blower — Described 
in Bulletin 1079B are advantages and 
operation details of a short retracting lance 
type blower used for cleaning water-cooled 
furnace walls, hopper slopes or narrow 
portions of tube banks adjacent to walls. 
Sectional diagrams and photos are in- 
cluded. Diamond Power Specialty Corp. 
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SHAFTING 
(Aircraft 
quality) 
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strength 
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rigidity 


FLUSHING 
ACTION 
hole near 
drill tip 

for cooling 
and 


flushing water 





for condenser and heat exchanger tubes 


Lightweight. Powerful. Air-driven. 
Trigger-action control with speed 
governor to prevent shaft-whip. High- 
speed motor reduced through plane- 
tary gears to 1500 rpm. Integral 








DRILLS AND BRUSHES 
FOR VARIED NEEDS 

Brushes for light de- 
posits. Four types of 


drilis clean light, hard- 
heavy, hard-light, and 


gummy deposits. direction. 











SUSPENSION TYPE 

Air, steam or electric 
heavy-duty motor, for re- 
moving hard, heavy de- 
posits. Ball bearings ab- 
sorb thrust in either 


water-feeding attachment with finger- 
action valve which controls flow of 
cooling water into hollow shaft and 
drill or brush. Built-in oil reservoir. 
Send for tube cleaner bulletin Y-48. 





ELLIOTT JIFFY GUN 


For extra-fast cleaning 
of light deposits in tubes 
% in. to 1% in. Air or 
water pressure shoots 
nylon brushes or rubber 
plugs through tubes. bd 
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HERE'S THE STORY... 






CENTER FEED 
COAL CRUSHER 
FOR INDUSTRY 


Outstanding uniformity =| 
in end product. Low | 


Gruendier makes o and maintenance cost. 
complete line of all Unexcelled for 

types of crushers for production 

mine and industry. _. 
Write for Catalog No. cyclone 

154. for coking furnaces. 





ON OUR NEW 


Automatic PACKAGED Firing Units 


Be cenvinced . . . Send for Bulletin #28, which illustrates and 
explains all the advant: ages of this outstanding Burner in a com- 
plete packaged Unit . . . equipped with the latest in electronic 
Safety controls to give automatic start, automatic flame modula- 
tion, and automatic shut-down . . . Here is truly automatic, eco- 
nomical, clean, and safe “Packaged” Boiler or Furnace Firing. 
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CRUSHER & PULVERIZER CO. = 


___.. 2915 N, Market © St.Louis6, Mo. ct Main Office & | Factory 1268 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
DESIGNERS & MANUFACTURERS ia he onidaas Seno, Shaad 
OF REDUCTION EQUIPMENT SINCE 1885 $ : sai 
INDUSTRIAL Oil BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
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[ BOILER MAINTENANCE MEN! 7 
Protect Yourself and Your 
Clothes with a 
















UNION MADE 


HOODED 
COVERALL 


ORDER BY MAIL 


ONLY $730 Each 


POSTPAID 
Send Check or Money 
| 





Order. Open Account 
to Rated Concerns. 





Completely covers from 


head to foot. Hood i 
cnueele he te | SULFUR, VANADIUM, AND SODIUM, FROM THE FUEL 


ee | OIL CAUSED THESE BOILER TUBE FAILURES 


Leds able wrists and ankles 

also keep out soot. 
H * 

Bl oy eee BARSAD FUEL TREATMENT PREVENTS THIS CORROSION 

2-way zipper front. Rein- 


forced front-piece for crawling protects 
garment and zipper front from wear. AR SA 
Have reinforced, double knees and el- 


bows. Send chest size (under arms, over 


chest at broadest point), height and T.M.AReg. U.S. Pat. Off. 
weight. *(Shrinkage less than 1%). a Pending. 
Write to Dept. 6 for free POR SETANS Waive 


illustrated folder R. S. Norris & Associates 


LARCHMONT, N. Y. 


M. SETLOW & SON, INC., 


Quality Since 1896 
137 CHESTNUT ST.. NEW HAVEN, CONN 
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neaundbiae air éiheah vehe cleaners 








Designed to deliver maximum power at the most efficient 
cutter head speeds while negotiating sharp bends, the 
Model ECT Air Cleaners are excellent for cleaning 
curved boiler tubes from 24%" to 4%” O.D. 


Self-feeding tube expanders 








Wilson Model 38 tube expanders are self-feeding and 
parallel expanding. They are of the single flare roll type. 
Available for tubes 1” O.D. to 4%" O.D. with various 


roll lengths for tube seats 4" and up. 


Model E Expanders 


—— 


Flaring type 
expander 1” O.D. to 
4%" O.D. tubes, 4" 
to 2” tube seats 





Long reach type expander 
1” O.D. to 4%" O.D. tubes, 
2%" to 5” tube seats 


Right angle bevel gear drive 





This Wilson bevel gear drive is expressly 
manufactured to meet continuous and 
heavy duty service conditions. The one 
piece all steel body is extremely rigid and 
not subject to distortion. The mainte- 
nance of perfect gear alignment is as- 
sured with consequent long service life. 


Write today for your copies of Wilson 
Tube Cleaner catalog No. 77 and Wilson 
Tube Expander catalog No. 88. 





Representatives in principal cities 
Thomas C. Wilson, Inc. * 21-11 44th Ave., Long Island City 1, WN. Y. 
Cable address: “Tubeclean”, New York 





TUBE CLEANERS*+ TUBE EXPANDERS 
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9,000 + MILES OF SPINNING STEEL 


HAVE NOT WORN THIS KARAK SEAL! 





No leakage in 1,300 hours, as a 3/8” dia. impeller 


~y insert revolves at 3,600 rpm, against a KARAK grade 


*'w126-5 Seal, while pumping a highly caustic solution 
SPECIFY KARAK W126-5 SEALS whenever “difficult” 
luti: are pumped: acids, caustics, ketones, halogens, the 
alcohols, cromatics, carbon tet, freon, etc. Its special qualities 
resist erosion and rapid wear ordinarily caused when strong 
solutions act upon other carbon-graphites by loosening the 
bond, freeing carbon and graphite particles. 


SPECIFY KARAK W126-5 SEALS whenever the mating 
face is Hastalloy C or D; cast iron; brass; stainless steels 303, 
310, 416, 420; hard chrome plate; Inconel; Monel; Stellite 12, 
another carbon-graphite, or a ceramic. (Ceramics quickly gath- 
er carbon-graphite and become excellent bearing ana 





Request new, FREE complete KARAK technical brochure [> 


Aono, CARBON COMPANY ej 
, 


2508 Berea Rd., Dept. 272 Cleveland 11, Ohio 
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BUY 
U. S. 
SAVINGS BONDS 











POWER ENGINEERING 






















new FLAKED Super Filmeen « 
obsoletes all other filming « 


Totally effective, easiest to handle and use, most economical — 
this is the verdict of power engineers on the latest development from 
Dearborn’s research laboratories—Super Filmeen in FLAKE form. 


This free flowing, finely divided waxy flake is easily handled and weighed; 
readily dispersible ...31% more active than ordinary 

octadecylamine acetate...not subject to dehydration at super-heated 
steam temperatures ...will not hydrolyze to acetic acid... 

remains alkaline in feed solutions. 


Shipped as 100% active ingredients—saves on freight. 


Update YOUR condensate return line protection with Super Filmeen. 
Call your Dearborn Engineer or send for detailed Technical Bulletin today! 


DEARBORN 
CHEMICAL 
COMPANY 


Executive Offices : Merchandise Mart, Chicago 54 
Plants and Laboratories: Chicago Linden, N.J.+ Los Angeles 
Toronto « Honolulu « Havana « Buenos Aires 
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Introducing: 


Before you buy a high pressure pump for your hydraulic applica- 
tion, see Worthington’s new KCA and KCAQ pumps. You can 
depend upon these two new pumps to give you highest capacity 
and most pressure at truly low prices. 

These horizontal power pumps save you up to 53% on initial 
cost. Some of the many applications for the KCA and KCAQ 
units include hydraulic presses and shears, steel mill roll balance, 
die casting, boiler feed service, descaling, cleaning and washing, 
fog spraying, hydrostatic testing, and rifle drilling coolants. 

The KCA and KCAQ pumps have 6 outstanding features: 
1. Meets wide range of conditions. Plunger diameters can be varied from 
114 to 214 inches. 

2. Fewer Spares to carry —Wearing parts interchangeable between 
KCA and KCAQ pumps. 

3. Many “‘extras’’ included as standard such as solid ceramic or 
Colmonoy plungers, suction air chamber to minimize noise and pulsa- 
tion, plunger packing and stuffing box cover. 


NEW HIGH 
PRESSURE PUMPS 


— a 


NEW LOW 
PRICES 


4. Flooded suction adequate because large pipe connections minimize 
friction. KCAQ has 4” suction, 3” discharge on either side. KCA has 
3” suction, 3” discharge on either side. 

5. Less valve wear resulting from guided, wing-type valves that are 
self-grinding. Liberally-sized suction and discharge valves both remov- 
able through single top covers. 

6. No shaft deflection problems. Extra heavy crankshaft has a// roller 
bearings. 


For complete information, get 
in touch with your nearby 
Worthington representative. Or 
write to Worthington Corpora- 
ion, Section 32-4, Oil City, Pa. 
Canada: Worthington 
(Canada) Ltd., Brantford, Ont. 


WORTHINGTON 
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